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V+e* ee* We* 

=i f _2g — J3c= ilne 2 ^ +l+c 
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3 V l-9x 2 9 


U»lwu (jl ioj / i 






lA— jjlcwl/i 


i l . it'll ' 1 111 ! * I..t. 


Ut' 

sk 








(68)|^[x'+x*lnjcldx 

.• ^juis 1 ) ' jj ji ji yijw ji 'i 
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(d)/=j+ylnx 

Wy'=x i +i'lnx 
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r --;Mjdn2-l^ ln2* xln2-l 


J ln2’-l 

J^ln|xln2-l!+c 


1 A=l— 


=lnjln(xWx ! +l)j+ c 
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= r_jS±L^<fr 

■ WiWx’+l) 


.. j, 


1 + _2j_ >ELt* 
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V) '^11^ y U tj^Jl ^ J ^ J ' J _ 2'jjsffl 

j^sn Uoi bi*i\ W' 
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J F '(x) dx 
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5 2 5 
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J (sinx)<ix : =“j (sin x)dx zz "2 

„ o 

[a,b\ • jUll yt iUi. foj F(x)=k lJ ! -• 

; jii k 


c% i \ 




, i jiu yjp Uj F(x) -as ■: 

[fl :^ C e(a,b)^ 

jFW^=° 

4 

£X:j(x+l)4x=(^ 2+x )| 

: (16 +4 )_(16+4)=12-12=0 
v 2 2- 

. Jjfli (UU( -i» ■a»-“ a *)' J- 1 -' 

(A) j(iti)*=-JL 

2 ^ ”> * 

(B) f (-^=)dx =__Q. — 

-5 yX 1 +1 

[a,b] V» ^ ^ F(x) ^ -• 

:<$ 

b a 

jF(x)dx=-j F(x)dx 


Oi±a\ I \ 






ESS|Sm 








J_aJI 

j3F(x)*=3pW^ = 3(20) = 6 ° 

2 ^ apuu i g(x) ‘ F(x) cai li! ■: *- jU ' 
1 f-g i^M 5 ^ 


| (F(X)±g(X)]^=| F(X)dx±| g{X)dx 

J ^ a a 


.; ya+ay (Ji* 


2 2 


[(2x+l)d*=j2xi*+J^ 

0 0 0 

j (2x+l) dx = (x 2 + jc) | =(4+2)-(0)=6 

j 2xd^c=(jc 2 )j =(4)-(0)=4 
0 0 

j dx=(x ) j =(2)-(0)=2 
0 0 
6=4+2=>6=6 


j£ix = £( a- k) 


-: (/4-sjS 


U*=4jj=«-4(2)=20-B=12 
2 ! 

j4*=4(5-2)=4(3)=12 
, w ijB j, iu. ilb F(x) *« * ■: *" U] ' 


\KF{X)dx=K\F{X)dx 




j 2(jc+l)dx=(x 2 +2x) j =^( 1 6f8)-( 4+4)}=l 6 

2 2 

j 2(^+l)<ix=2( I jc 2 +x)| =^(^44)-(^+2)j=16 

• j 3 F(jc) dx ^ j F(x)dx = 20 ^ ^ ^ 


^ia-a4 jlXckl/ 






<1*1^1 UlJ ^1“ 




&J-k«J A. 4 j 1 1 ) 4j|jJ jjx4il /L. I < •;] ) 

M 1 ^ lj ‘-‘M sic ] pi 4ilk*!l Vj*II tfj] UaJ| J^| jl_^| ^ 
W* j jS yi. j <JL j jS3 yl, +j 
JS j jjijl i-ttjJl (uill j tiijl yiil j, (_JUI ^ui]| <JJ£j 
JJI ^1 ji lii LOijJl ^511 ^ g J4 J.ISH i J>Ls )iA 

• yi j£ji Isa 

: <&\ dxm jlL. 

(l)fW<fc 


F(x) = \x\= 1 


* , *>0 
-je , ;t <0 


1 0 1 

J(*|«i* = J-JC4&+ Jjcdr 

-1 -1 0 


^- f ++++++ - 


= -^ 2 1 +^ 2 | =[-|(0) 2 +i(-i) 2 ]+[i(i) 2 -|(0) 2 ] 


= 1 + 1=1 
2 2 


I ,*!*-** jjoJ/l 5 ^.jU lbJAlXi 






j * 2 dl=9 


j F(Jf)dr>0 =>J jc 2 dtc>0 


: O' yij I j* j 


-: AiiuiUll Aa*a\ill 
"• [~a, a] Ml <Ui, ^ ^ )jj 

j F(x)dx=2j F(x)dx :u^jj<]|JF(x) oJSj(i) 


j F(X)dx= 0 


(4) f (jc j +1)&=28 

-2 3 

2j (x 2 +l)^fc=2(M)=28 

o 3 3 


$)\x 2 djc = 0 


:d*>W^F(x) cdSj(2) 




a ...’.il l UuS aLL 






-- 


-2 -1 


J(!jc+1|+2x) dx = ■ j|x+ljdlx+ |2xd!x 


■i -l 


= j(-jc-l)<ix+ |2xdx=(-ix 2 -.t) j +i 2 I 
-2 -2 -2 -2 
=[-l(-l) ! -(-l)H-i(-2) ! +21+[H)M-2)’] 

=[-I+lH-2+2]-3=i-l=-l 


(7) Jjc|jc+2j<ix 


F(x)=x+2 = 


*+2 , x >-2 

-(x+2) , x<-2 


(5)}(W+2)* 


x , jc > 0 ] 


F(x) = |x|= 


-x , x<Q 


mm m m + + + + + ++ + 

ToT * 


I 110 11 

f(ixl+2) dx= Wx+\2 dx- \-xdx+\xdx+ [2 dx 
% -2 -2 -2 0 -2 


=-M + 2 J? H 


-2 0 -2 

=[-l(°) 2 + i (—2) 2 ] +[ 1 (l) 2 -i(0) 2 ]+[2(l)-2(-2)] 

2 2 L L 

=2+ 2 +6= T 


-3 -2 1 


jx|x+2|dx = j-x(x+2)dx + jx(x+2)ix 

-3 -3 -2 , 

:|(-x 2 -2x)dxfj(x 2 +2x) djc=(-I^ 3 -JC 2 ) |+(1 x 3 +2C 2 ) j=- 




(j? ^ 






(6)|(|x+l+2x)djc 


F(jc)=x+ll=l 


x +1 , X >-1 

— (jc+1) , x<-\ 


(ji laa.1 / i 


Uul < 1 ^ 






U^IuLuUaII (j£ A ilu 

4iiJU> Ajj (ja A-a^kln <LLilJ| 

-• il^Lulutlolf (jP jjUjull jjJa 

_. JUIS aLLSJI ijAa. a>j j* ij* yA J -: Aljjla Vji 

1+2+3+4+ 

2+4+6+8+ 

1-3+5-7+ 




*LUJ\ 2LUS o&>j i> 

jjAS >jli i i» Jib ^ {L-^ 

^jj aUUJI j ijja oji2' ' j* i^j 

AUui. J! » JJ-1' ^ J ^ ^ 

(j jJI aL jiu lii) 15^ 

£(i+l) = 2+3+4+ +15 


£j 2 =l+4+9+16 + ., 


J^OA jl i*M ^ 


II 


l ^us! iu \ 


■r®50" 


2*15 



aLUJI ^3 ^ail <aj£ Q 

1 \ ■ .'"i *\ \ ,11c- ji AImAmUaII A--v.l l AjJj 

.* AjjLu^SI AAmA-uhaII ^Ixll (jjjlfj CiLaIHuI 

a 1 ,i,d jJc i jj is. i/i jiajy f>^*j(i) 
a { ,d,a. >i! i ^ ^ <+ j J Wtf (2) 

i ^ j*j jlj jiljj Ajjluia, AiXi. ^Ull ^-I vU m i (3) 

f U! jJI jjjlS yj A t ,d,a. 

jjSj Cuij jjiv yr* -iV^ 1 &“1“^(2) 

Uj\j I jljLa ft jALa AJ ^luJl ^C- tj\ 

, d> j*J}J aLa L/u II jjiiluii (^5-^3 

• v J <u*i& <&\ gx-LoaIi lj 3\£ ijj u -: J-l-* 
(A) 2+4+8 

d=4= 2 

d = i=2 

i '..i V'iA aLaLhaII 


t5 ik-ew 4 jj A-J / 1 







.. 4u^Li u^LaLoa! ^ubull (JJjjIjS 

Jjty j* *\&\ lj^LuLIaII •ijl* AajV jjul ji!l ai* % .\;;.^ 

-* AIuiLaIaH L.lul^ (^It ^Vunj |^A2klS jjill (JSj J— | 

(l)ti=^ 


(2)^i 2 - w ( 2n+1 )( n+1 ) 


(3)£i 5 = 


(4)X a = • 


.^LJL-a5L4 


■lalt jA *£)l V-o. JjiaJl Jit ^ j^'j 5 (J n (1) 

i =n -j^Ij i=l 

Ujli ^j^ti lu i—m i>* JjJ^' 

-; Ji\ jjiffl fliS-i UjijiU jwM 1 u^J 5 ^ 
n t n m-1 , 

JA = S A- £ A 


j? l ^ 


^usiiW^ 





5 , 5 


(4)X(2i’+3i)=JXi +3X> 


i = l * =1 


5[2(5)+l](5 + l) + 3 (5X5+1) =2(55)+ 3(15) = 155 


5 , 5 

r~» ■ 5 . 


(5) £(2i 3 +3i)=2£i +3£l 


= 1 « = l 


= 2[ (5X5+l) ] 1 + 3 C5X|+il=2(225)+3(15)=495 


(6) ^(2i+l)=7+9+ll+13 -40 


or £(2i+l)=X(2i+l)-X( 2i+1) 


i(2i+ 1 )=2i i+ Sl=2®^>+6=« 

l(2 i+ ,)=2i i +il=2!«M+ 2 =* 


- 


Qi ^ I \ 




* r _yo-» JL— 


(1) £(2i+l) =3+5+7+9+11+13=48 


or ^(2i+l)=X 2i+ I 1 “ 2 I i+ ^ 1 

.... .=i i=1 <=» i=1 


= j£ j+ £ 1= 2(W+a+6=48 ,n=6 


(2) yi 1 =l+4+9+16+25=55 


5[2g)+jj(5+ l) = 55 ,„=5 

L 6 


> , ■ , ’ 5M+IK5+!>+5=60 

(3) XW +!)=!■ +X’ 6 


i=l i =1 i =l 








uStav.K :***+•.* 






.. ^ ijju> ^ Jo u* J£ jt jjc -: JULu 

(1)3+5+7+9+11+13 

.* A\ .^A*A -J Adlui* yA Ja A LiI^uI I 

d =5-3=2 
j _ 7 _ 5 — 2 

■ j ajjUa^II a1*Auiia11 ^IaII o^ 3 (B) 

a,=3 , d=2 

a ; = a t + flf (i— 1) ->fl. = 3+2(i-l) 

a = 3 + 2i - 2 -> a . = 2i + 1 

i 1 

6 = m -: m J ^ >' (Q 
k = 6 6 

X«,=zi 2i+I ' 

i=l M 

(2)2+4+6+8+ +16 

.; ^u,iA ? i 4 jjU> ^ !> *U-"" ty ^ (A) 

d=4-2=2 

6-4-2 


2^ (2i + 1) = 48 — 8 = 40 


(7) I (2i*- -2) 


£(2i 2 -2) = X(2/ 2 -2)-£(2i 2 -2) 


»,» =2 3®Pl). p) 


Z(2i 2 -2)=2Zi-Z2=2^^ 


i = 1 « =1 


JU T 

£(2i -2) =18850 


4 , 4 4 2 4 , 
v» ^ ■ 2 pin-ir;* r 


Z(2i 2 -2)=£2i -Z2=2£i -£2 


f=l «=1 i=l ,= 


-2 ^2(4)+l](4+l) _2(j) = 60-8=52 

6 

30 

£(2i 2 -2) = 18850 -52=18798 


^iiwM ji / i 




t*90l 


jj / i 


^Jlj»jl4U. 


5* 




55S 








f(x^ ~i Lpyj uULw ^ jasuj jjxj ^ 

-: </i\ OjiUll ^ A i j 

S n = Yf( x )kc 

i = 1 

n 

^ tfij iic ^i jl jib fJ j; (5) 


-J 4jj^I 


a) ^ i = n(^l) 


(2)^ i 2 = w (2n + l)(fl + l) 


(3)£ i J =f^l^til' 2 


(4)X1 = « 

/ = I 
b 

| / (•*) dx = lim 5 


: J £ >^1' Aifj jj*j (6) 






-: OWj £>** fL&H JJxJi J.113JI vU 

a 

JJ f W LT^ 1 ^ <^Ua 1I ^u*j jlj liljj J jUjj 

i^s jA jjiia LJ^ jiVluul l i^A ivluuo £^a}ui jlaujj J 





oibkUl jjiiiuj A* 

x i = a + i Ax 

<*U3 -=■>■*, <*(2) 

1 /(x.) U$Jj JakLu JS J>tjj«j(3) 




> ,., 1.71 1 1 ini * !■-!■■ 






< B )S i = j/(*.)A«=i (3-4-1'^) i- 
1 = 1 » 

= £ 

^ n n~ n 

i = i 

* n O fl 1 n , 9 

(EJS.^Il-frl'-rrX' 

i = 1 « = 1 ' = 1 

i o n(n + 1) 1 «(n + 1)( 2n + 1) 

2 6 

_ , s_n + l_2 n 2 + 3 n + 1 
» 6n 2 

i ,1 _L- _i_- -L- -L- 

~ 3 1- n 3 2 n 6 n 2 3 " 2,1 6n 2 

(5) J(jc 2 +jc)<& 

i 

a=l,b = 2,/(x)=x* + x 

W A,=tlL= 2=1=1 

(6) x=fl + iAx=l+/i- 
(c)/u i )=/(i+/i)=(i+ii) 2 +i+4 
= l+il+i2j_ + l + /i = 2 + (l+i 2 i- 

n » 2 n n n 1 


(^iiwu jj 0o.i / 1 








i=l i=1 1=1 

„ c nfn + 1) , X n(n+l)(2n+l) 

=i n +p- T" p r 

? . 4n + 4 + 8n : +12n + 4 

« 3 n l 

_9 + 4 + 4 + 8 + 4 + _4_ 

“ 2+4 « 3 n 3 „2 

_a-l4 + B + 4 + 4 _ 

' 6 W*V 

(f)j I '*=j™_S, = < «ni_ ( 6+^|+B + ^ ) 

1 

= 6+0+|+0+0 = ^- 
(4)j (4-x 2 ) dx 
a = l,b = 2 ,f{x)-^-x 1 

(A) ii=t=4=2=l= 1 

(B) jc. = a + i Ax =1 + i 1- 

(C) /U i .) = /(l+ii) = 4-(l+«|) J =4-(l+'l +, ' 2 ^ ) 

/U) = 3-il-i 2 -L 
n 


(jj lo.i / 1 


^uHUul^U- 





ljse?X- 




-2 ' " 2 1 1 

)dx ^ 

-2 

o=- 2 ,fc=l,/(x)=-*+l 

(• A\ Ar- ^~fl =ljl 2 = 3 . 

— fT n n 

(B) x=fl+iAx=-2+i| 

(C) /(x)=/(-2+i|)=-(-2+i|)+ 1 =3-iJ 

(^=i/( x i) Ajc= t (3_i ^ ) n = ^ 

‘=1 n 

wA(hH H'irli'-H 1 

i=l i = 1 1=1 » =1 1=1 

= 9 _9 w(n+l) - 0 .9_ 9 =9_.9_ 
n n 1 2 2 In 2 In 


ji 1 






r#s 


(7)(2^ 

fl =°0,fc=3 ) /W=2 

n 

(B) x.= a + i& x = 0 + 1 w ~ *T 

(C) l( *,) - f (l s'* = 2 

(D) S. = Z /(x.)Aa: = E 2 j | 

/ = 1 ' = 1 ' = 1 

(£) 5 „ = fi i = f n = 6 

i = i 

(F)[2dx = lim S n = lim (6) =6 

J n — ► 00 n n — ► 00 


(8) j|x-l|dx 


f U)= 


x-1 , x>\ 

-U-l) , X<\ 


-2 1 2 







-:[(x-l)dx 


a=\,b=2,f(x)=x-\ 

(A) Ax=4r =2 r = n 

(B) x=fl+iAx=l+ii 

(C) S=/(x,)=/d+‘'i) = ( 1+ 4)- 1= 'i 

(D) S=f t f(x.)Ax=f l (i^i 

i •’ 

ros.=i j 

i=l 1=1 

_ 1 n(n+l) _ n 4,_L=1+X 
n 2 2 In In 2 2n 

(F)|u-D = ^ ( 2 + i )= 2 + ° = 2 

||x — lj <ix = j-(x-l) dx + jx-ldt 
-2 -2 1 

I =14 = 5 
2 2 



xJ/1 


78 


. .1.11 1 bjJ <L*U 




( E ) S ,= t /( x j )^=^ i iJ 

r»i * =l 

\ n ( n + l )( 2 n + l )_ 2 n 2 J ^ n ± l = l +_ L +-- L - 
6n J 3 2n 6n J 

(F) [M 2 dx= lim S 

J n -*» 


( 5 ) j . x | i + 2 |fltx 

0 

I 

F «= M = 


x +2 , x >-2 
-( x + 2 ) , x <-2 


0 1 


jx(jc+2) dx= j(x ! +2x) dx 


=Yh* l+ t + ^*^k*is 

= a+i+- L+-L 

4 In 2n ‘ 4 n' 

2 /! 9 L 7 1 4- 1 wlS 

( fljFW ^ S.^Vy *.• * 

l 

( 4 ) F{xHx-lY .xe[0,l] 

F(jc)=jc ! -2x+l ,.relO,l] 
a= 0,fe=l,FW=x J -2x+l 

(A)Ax=^=^H 

(B^a+iA^l+il 

(C)/U 1 )=/a+iJ)=0+iJ) , -W+i^ +l 

=l+i|+P-L-2-i|+l=i*i 

n " 




■r - - 


- . .0 ii *>* 






Oi—k * 11 * * 

(1) iL[F'(j()<ir=F'W 
D x \F'(x)dx = F\x) 

EX: 

(A) X[(3jc+l)dx=3^+l 

(B) Dj(jc 3 +jc)d!x=jc 2 +Jc 

(2) \j~F\x)dx = F\x)U 
[DF'(^)<£c = F'(x)+c 

EX: 

(A)[i-(3^+l) £ i f =3^+l+ c 
(#) [^(■r 2 +^)ix=x J + x+c 


of ^ f \ 



a zsO,b=lJ{x)=x 2 +2x 

(B) x.=fl+/A^=0+/l=<I 

(C) /(v=/( 4 )= ( 4 )!+i ff =, ' ! -V + 'i 

72 

n 

i=] i-i 

n n 

\ 

®s. =£/{*.) At =2j;; + ±ji’ 

l ,=] '* jal 

i=l 

j «(n+l)(2«+l)_ n+ i 2rt 3 +3n+l 

2 n> 6 ~ + ~^r 

»l+i+Ul + _L = 4 + i + _L + _L 
" 3 2« 6 „: 3 « 2n 

&= S = fa (4+1+X+J-) 

0 n-^oo n 3 n 2rt fa 2 

i+o+o+o=4 




<LL 






(2) F (x)= 2 jc - 3 ,x€[1,4] 

a=\ ,6=4 
F (c) = 2c- 3 

2c-3 = ^L-((2j-3) dx 
2c-3 = (i-x 1 -x)| 

^ I 

2c - 3 = [i-(4) 2 - 4]-[i-(l) z - l] 

2c — 3 = 2 c = y e (M) 

(3) F(jc)=jc(3-x) ,xe [0,3] 

a = 0 ,6 = 3 

F(c) = c(3-c)=3c-c 2 

3c-c 2 = 3 ^! (3jc " JtI) * 


3c-c 2 = i(|x 2 -I^)j 


3c- c 2=I[I(3) 2 -1(3) 3 ]-I[|(0) 1 -^ 3 1 
3c-c 2 = ^ -» 2c 2 -6c + 3 = 0 


j-cJiwld; 


Jijft [a,b] ‘UW * j® J* F(x) ^ ti) 

CJ 

: ^ u W-: J- 1 - 4 

(l)F(.t) = Jt 2 ,^e[l*2] 
a - 1 , b = 2 
F(c) = c 2 






c 2 =l(2) 2 -I(l) 3 

c 2 - 8 _ 1 c 2 - 7_ 

T 3 3 

'*^‘(1.2) 

1,2) 


^_i u ~ ■ jj io.'i / '' 




,_Ua_<w j; / ', 





93 



(11) J(Vx+D* 

a=\\b=A ,F{x)=Jx +1, F(c) = VF+l 
^+l=Xj(V*+l) dx 

VF+ l = (j-fW ,+ 5 JC )| 


VF+1=(J(4) 2 +4.)-(|(l) 2 +^) 

Vf + l=!6+4-2_l 
9 3 9 3 

^+l = a+l^ c = 1M-=2.4g (1,4) 

(12)FW=i- ,Jte[l,9] 

X 


A=1 ,b=9,F(c) = \ 
c 

X=J_f_L &= >JL = I(-l)i- 

c 3 9-lJx* c > 8 

-L=i[-i+liz>JL=I8 => X = l 

r J 8 9 J ,* 


8'9^, J 9 


95 


(9) F(x)= 2 ,xe [0,1] 

fl = 0 ,& = 1 - f ( c ) = 2 ' 

o c = _L_f 2 1 dx => 2 '=1—1 
2 1-0 J 0 ln2j 

, ‘ _ _1__ _!_=> 2 ' = J— 

z In 2 In 2 In 2 

In 2 ' = ln( r-L-) => c In 2 = ln(ln 2) 
in l 

c= _mv e (0)1) 

In 2 

(10) F{x) = 4x z \ ,*€[1.2] 

a-l ,b = 2 , F (c) = Vc-1 
Vc-1 = yLy j a/*-1 dx 


v^r=|(*-i) 2 j 


V^T= 2- ( 2-l } 2 -| (1 " 1)2 

^T=l=> c-l = 4.=> c = i|-€ (1,2) 




^..,1.11 1 Ud <!**!*■ 


ft 




jjulji 

(1) JsinF(i) F\x)dx=-co&F(x)+c 

(2) jcosF(i) F\x) dx =sinF(x)+c 

(3) jtanF(jc) F'(jc)dx=ln|sccF(x)l+c 

(4) |cotFW F'(x)dx=lnjsinF(x)+c 

(5) JsecF(x) F'(x)dx =ln|secF(x)+ tan F(x)|+c 

(6) |cSCF(jc) F'(x)dx =lnjcsCF(x)-COtF(x)|+C 

or = — ln|csc F (x) + cot F (x)|+ c 

I (7) fsecF(x) tan F(x) F\x) dx =sec F(x)+c 

(8) |cscF(x) cotF(x) F\x)dx =-csc F(x)+c 

(9) | esc 2 F(x) F\x) dx =-cot F{x)+c 
| (10)jsec 2 F(x) F\x)dx = tan F(x)+c 


. c j = 9 => c = 3e (1,9) 
c = -3g (1,9) 

(13) F (x) = sin x ,xg[ 0,^] 
fl = 0 jb = Xt F{c) = sin c 


- _l_f sin x dx => sin c = i-(-cos x)\ 

IT — 0 J n 


sin c = ^[- cos tf + cos 0 ]=* sin c - r 
c = sin (^-)e (0,#) 

(14) F (x) = sin x ,xe[0,2tf] 
o = 0 ,fc=2ff , F(c) = sin c 

2t 

sin c = — L f sin x dx => sin c = yr(~ cos - 1 ) | 
2#-0 t 171 o 

sin c = -L[-cos In + cos 0 ]=> sin c = 0 
2k 

c = 0e (0,2# ) 
c = #e (0,2#) 
c~2nt (0,2#) 




jj X*^l / \ 






yi* JjLu« 

(1) |sin2x dx =I|2sin2x da =-Icos2x+c 

L Z 

(2) |cos|x dx =| j|cos|x dx =|sin2jc + c 

(3) |tanijc dx =3jltanijc dx =31nseci;t +c 

(4) Jxtan^: 2 sec x 2 dx =Ulx[znx 2 sec x 2 dx =-Uec;c 2 +c 

2 2 

(5) j3 ir cot3 1 ' csc3 Zl dx = 3* 1 2(ln3) cot3 lr csc3 h dx 

=-— L csc3 2z + c 
21n3 

(6) |sec^ dx =2|sec(V3c )J=<£c =21n|secVx + tan +c 

(7) |e 3j cscV'<£t =i|3e 3J esc z e 3l dx =-icote 3 '+ c 

(8) f e x sec 2 e x dx =taneH c 

jliii 1 $j3 AjuJjaI! Apulia 398 jea\ 



(uliUaU! 

(1) sin 2 ax+cos 2 ax=l 

(2) sec 2 ax=l+tan 2 ax 

(3) csc 2 ax=l+cot 2 ax 

(4) sin 2 ax = i(l-cos2ax) 

(5) cos 2 ax=i(l+cos2ax) 

(6) sin2ax=2sinax cosax 

(7) cos lax- cos 2 ax- sin 2 ax 

® sina * = cs kc 

w COSflX = se^x 

(10) tanax=— |— 

v 7 cotax 

(11) cotax = c P Sfl ^ 

sin ax 

(12) tanax=f 

(13) sin ax cosfa=i[sin(ax+&x)+sin(ax-fa)] 

(14) cosax cos bx =i[cos(ax+/?x)+cos( ax-fa)] 

(15) sin ax sinfcx=i[cos(ax-fcx)-cos(ar+fa)] 

(16) sin( A ± B) = sin A cos B ±_cos A sin B 

(17) cos(A±fi) = cos A cos B + sin A sin B 




(15) fVxsinx ! ^=|||^sinx ! <ix=-2cosV?+c 

( 16 ) Jlsin I dt =-J-f 2 sin r'dt= cos i+c 

(17) dt =-f-e w, 'sin t dt=-e m ‘ +c 

(18) |coi 2jccsc : 2x dx =— 1 j - 2cot 2xcsc J 2.wfct 

> 2 

=-|coc 2x+c 
4 

(19) |cot 1 3 jccsc ‘ 3x dx =-I|-3cot‘3.vcsc ; 3x dx 
=-jLcot 5 3x+c 

(20) j tan 5jcsec * 5 jc dx =l|5tan5xsec ‘5x dx 
=^tan , 5x+c 

(21) jtan‘3xsec : 3jc dx =|pian 4 3xsec : 3x dx 
=|Lian 5 3 x+c 


,mfs ec i+s ecA tan.t j , 

y J secx+tanx “ ~* nsec x+tan^+c 

(l0) f S f^7 * = 5 J 5 ^ sec5jr t ^n5jc)(3+ secSx) ^ dx 



m v3+sec5x 

=|(3i-sec5x) J - +c=^3+sec5x+c 


(1 1)J .] C0 ^^ dx =^j2(cos2jc)(l+sin2i) '-dx 


=(1 + sin 2 jc) 2 +c=^/l+sin lx +c 

(12) Jsinxcosjt <it = ,Wjr+r 

(13) jsin2icos ! 2xdx =-iJ-2sin2x(cos2i) ! 4i 

=--W 4 2x+c 

0 

(14) (-ML dt =-f-sin/ (cosf)’ 2 dt 
J Vcosr J 

=-2 % /cosT+c 


Ji { I 



( 22 ) J — ! s -^-jdx=je x sec 2 e x dx=tane x +c 

COS 6 

(23) f — £ — dx=U2x esc 2 x 1 dx=-icoU 2 +c 

J sinV 2 2 

(24) ji sin(liu)ir = -cos(lnx)+c 

(25) J - xC0Sy+ ^ C0SX 4jc=J C0Sx ^ — dx =Jcosxic=siiu+c 

(2Qjcoscsectit=|cosx dx=x+c 

(27)jsirtfsead*=Jsiiu^di=J ^dx 
=| tarwix=li)seq +c 

(2 a f cotecscx ^r -cotxcscx ^-injl+csd +c 
J 1+csa J 1+csa 1 1 

(29)(_sin2x^dx=-l(~^ r ^ dx=-M+cof2x+c 
> 2+cos2t 2* 2+cos2x 2 ' 
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n+*l) , , 

,. nr —dx =9.f- i_dx=21nteot "'S+c 

(54) I ~ J (cot''^) ' 21 

K 

2 

( 5 S)J — * = 4 Hr " 

VfgXBT'f) # an 4 

2 _ 

rn r 4i = lr_SL*=lllm l 2J+c 

=-l[— 

OT, V5?(c»-' 3<) 2 (cos"'3j) 

= -I1h|cos" 1 3a|+c 

=1 j2csc 2 2x dx+i |2cot2x csc 2 xdx=-icot 2 x 2 csc 


yik-a-* jJ ^ ^ 






(49 ) | cot 8 j: ^/I n(sln&xy <ix = g j^^|^ (ln ^ sin8 ^^ ^ 

=J^(sin8x)r+c=^^n(iii^+c 

(50) J sec 2 4* sin 4 x dx =\ sin 4x dx 
= _lj-4(cos 4x) -2 sin 4 x dx= i(cos 4x) +c 

= — L-+c 
4cos4x 

(51) jtan3xVR^^=-ij-3 jg(ln(cos3x)) 3 dx 
=-i[ln(cos3x)] 3 +c=-i^[ln(cos3x)] 4 +c 

(52) fJ^dx=j5“ t3l csc 2 3x ^=-1J5“ ,3 i (-3csc 2 3x) dx 

sin 3.x 

rcot3x 

= ~la5 

(52) j3 3 “ 21 sec 2 2f dr = i J3 3 “ 21 6 sec 2 2t c 

( 53 ) [- JL -^- dx= jx 2c °tx 3 dx =i|3x 2c °tx 3 it=il ns in/+c 
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< 65 >lw 

=Jsea &-jcosxd)Hnjsecx+tanji|-sinx+c 

(66) jsin^r <ii=jrsia^r +c 

(67 ) | (sin ! x+ cos 2 x) dx = J dx - x + c 

(68) fi^secV dx =\ e ‘ {l+{& nV) dx=\^±^^-dx 
J tanV 1 tanV J tanY 

(—2 — dx+\ e 1311 e dx=\e‘ coi.' e’dx+ \e‘dx 
tanY J tanY j J 


=|(£’’csc‘e , -e')iT+j£ , iic=J« , csc‘f , a[r 
=— col f+c 

(^ 9 ) j sec2xtan2x ^ = l J 2(sec 2x lan 2jr)(l +sec 2x) 1 dx 


v v " / j ^ •** 2 j v — ^ — — 

(l+sec2jc) 2 

=-(l+sec2x)‘ 2 +c=- . — +c 

Vl+sec2* 


< 7O >ii^M0 +, ”’*>Yfe 

=1 j(l+sin : x) 1 2cosjcsin xdx = i^(l+sin\ty +c 


1...L' 1 ! 'i -ul<U^. 






„, ( l+s!niE * = | — - — A+J-SiL 2 *-* 

(»>l W2* 

.. If 2sec 3 2x dx + jj 2 lan 2x sec 2xdx 
2 


* i 

-itan2x+isec 2x+c 

= 2 (l+ln(sin 4 x))-+c= 2 .Jl+ln(sin 4 x) +c 

(40f tan2jr A =-lf-^MfeV1+Wcos2x)) 
-^/i+lncos 2 jc 2 - cos 4 x 

=-(l+ln(co& 2 .r)) i 2 +c=- > /l+ln(cos 2 x) +c 

( 62 ) dx =jsecx|^ dx= Jsecxtanx dx=xcx+c 

( 63 ) \f sin; con di = \e m ‘ sin; 5 S 5 L dt = fe im 'cos/ dt =e™+c 

( 64 ) [e sc ’ cosx. ^ = r e c ^CQSX 

J sin 2 v sin x sin jc 


~ j-e^'cot xcscx dx =-£ cscl +c 
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(71)Jsin 2 ^=l((l-cos2x)cix=[ldx-Uj2cos2^ 


=lx— 4sin 2x+c 
2 4 


(72)Jcos 2 2 jc j(l+cos4x)iix=Jl(it+l|4cos4xfl!x 


=i^+isin 4 jc+c 
2 8 


(73)|sin 1 ^=|(sin ! j:) ! a[x=J(t^2l) 2 a[i 

=[(l-lcos2jt) 2 <ix=jI(ft -ljcos2;t <it+ijcos z 2* dx 

= jidx — ij2cos2;c ix+iji(l+cos4;t)<it 

= — ij2cos2x ix+|i(it+i|cos4xfl[r 

=|i dx -i|2cos2;c <ix+jl<ir+ij4cos4j:d[x 

= ix— 4sin2x+ix+ JLsin4x+c 
4 4 8 32 

=|x-|sin2^+^sin4jc+c 
o 4 32 

(7 4) | cos 4 xdx-^{coi xfdx-^ (1+C9s2x) 2 ix 
=|(^+lcos2t) 2 djc= ji^ix +i jcos2x A+^jcos lx dx 


U^-OA Q1 a **| / 1 






(SO) j cos 1 x sin 4 dLx= J cos 2 jc sin 2 jc sin 2 x (ix 


l-cos2xyl-cos2x\ 


; f(J-Jcos 2 2^)(l-lcos2x)dx 
:Jiix-[icos2xd!* -i[cos 2 2x dx+I[cos 3 2jc dx 
:jidx-ji c °s2xdx -ij (i-lcos2jc)dx+I|cos 3 2xtljc 
=| idx- j icos2;cctx -|idx+ j-Lcos2^:djc+i|cos 3 2A: dx 
=|idjc-^j c ° s 2xdjc +i|cos 2 2^cos2^& 
=jJLdi-_L|cos2jcctc +i|(l-sin 2 2x)cos2^d!x 
= j lctx-i | cos2 xdx + jicos2x dx-^ j (sin2x) cos2.x dx 
= | JLdjt+i |cos2xdt -I j(sin2x) 2 cos2x dx 
=jJLdx+l|2cos2xdi-i|2(sin2() cos 2xdx 


(76) J sin 3 xdx= (sin 2 x sin * dx =[ (1-cos 1 j) sin * dx 
= Jsin x dx — Jcos 2 x sin x dx =| sin xdx + 1— (cos xf sin x dx 


=-cosx+icos 3 ;c+c 


(77 ) J cos 1 x dx = Jcos 2 x cos x dx =j (1 - sin 2 x) cos x dx 
= Jcos xdx - Jsin 2 x cos x dx = Jcos xdx -j (sin x) : cos x dx 


=sin*-isin 3 Jt+c 


(78) Jsin 3 3;t&=Jsin 2 3.rsin3j&=J(l-cos 2 3;t)sin3j(ft 
Jsin3x<ic— Jcos'3;csin3jr<ic 
=^j3sin3xdic+ij— 3(cos3jc)’ sin3x dx 
=-icos3.t+Icos 3 3.r+c 

(79) Jcos’ 2x<ic=|cos ! lx cos2r dx=j (I— sin 2 2x) cos2r dx 
| coslxdx-^ sin 2 2x cos2i dx 

j2cos2xd!x-i J 2(sin2x) 2 cos2x dx 
=isin2x-isin 3 2x+c 

■4 6 
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| (81)Jtan x etc J (sec x-l)dx-^scc'xdx-jdx 
=tan x-x+c 

(82) J tan 3 xdx=j tan 2 x tanjc £&=J(sec a jc -l)taaxdr 
= J sec 2 x tan x & -J tan x ir =1 tan 2 jc— I njsecjc|+c 

(83) Jtan 4 x </x=J tan 2 x tan 2 x dx=j(scc 2 x -1) tan 2 x& 
=jsecx tan 1 xdx-jtm 2 xdx 

=fsec 2 x (tanx) 2 Jx-[(sec 2 x-l ) dx 
=itan 3 x-tanx+x+c 

(84) Jcot 2 x dx= |(csc 2 x -l)dx=j esc 2 xdx—jdx 
= “COt x-x+c 

(85) Jcot 3 x dx=J cot 2 * cot* <ft=[(csc 2 * -l)co txdx 
J~csc ^cotx^-|cotj^fa=-icot 2 jc--lnJsin^+c 


(jj lo} / 1 
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(89)|sin 6 jcd!^J(sin ! A:) 2 si dxdx 
_ 1— cosZx ) 2 ( 1-cosZr )^; 

-j(i-icosZr+^co^2x:)(^-^co&)it 
=|I(ii:-jico^ZxA+ijcos 2 2x dx-lfcos2x dx 
+ijcos 2 2x dx-lj cos 2x dx 
=ji<fe-j|cos2i ix+jjjcos 2 lx dx-^cos2xdx 
=jidx-j|cos2x d!x+jjj (i+^cos4x)&-||cos 3 2r dx 
=|iA-||co&(ix+|^ij:+|^cos4x(ic-i|cos 3 2x(£c 
=|^rfx-3jcos2x(ix+J^cos4xa[x-i|cos 2 2rcosZr(£c 
=|^dx-^|cosici/x+Jy|cos4x(i , x-ij(l-sin 2 2x)co£cA 
=|^dx-^Jcos2x(ic+|^cos4x£tc-|icosZx£tc+|(’(sin2x) 2 cos2rir 
=J^dx-ijcos2xJx+|^cos4x&+ij(sin2x) 2 cosZx(£c 
=|^&-i|2c o ^x+if4c°s4x(ix+iy2( s in2 : c) 2cos 2 : c(& 
=^x-i s in2t+^sin4x+J^( s in2r) ? +c 


jj / ! 
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(97) Jsin2jccosjc dx =j2siiucosjtcosjt dx 
=-J-2siiucos 2 ;t dx =-|cos 3 jt+c 

( 9 8) f ta n2 ^secjr ^ = f ( sec lj|gg£ dx 
J sec*- 1 J sec*- 1 

= f (5ecx-lXsec^l)secx ^ =f(secjc+ l)stcxdx 
J sec*- 1 J 

= J(sec 2 x +sec*) £fct=tan*+ ln|sec*+tan*| +c 

(99) J(2+sin 2 x) 3 sin 2 jc dx =J(2+sin 2 *) 3 Imxcosxdx 
=i(2+sin 2 *) 4 +c 


a00)rj±5^*& = f2^1 < fc=fcot 1 x& 

j 1-cos 2* j 2sin 2 * J 

=|(csc 2 * -\)dx=-cotx-x+c 


(1 0 5 J (siar+cosx) 2 = J (sin 2 x+2sim:cosx+cos 2 jc>ic 
|(sin 2 .r+cos z x+2sirucosx)^J(l+2siiucosx)ir=jc+sin 2 jc+^ 


(102)[- nx ~ 1 dx = f tapx * dx= f(tan *-l)sec 2 xc 
1—sin" jc J cos 2 * 


=i(tanjt-l) J +c 


< *v « jj j i 
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(1 16) jsin3x sin4x<fr = i J lcos(3x-4x)- cos(3x + 4x)]<£r 

(117) jsinx sin 2 jc sin 3 jc dx 

sin x sin 2x =i[cos( x-2x)-cos( x+2x)] 
sin x sin 2x= i[cos(-x)-cos 3x] =i[cosx-cos 3 jc] 

L 

= jsinx sin2x sin3xdit=ji[cosx-cos3x] sm3x dx 
=Ijcosx sin3xdx-ijcos3x sin3x dx 

= I|i[an(3x-x)+8in(3x+x)]<ix-ijcos3x sin 3x dx 

= ij[sin2x+sin 4x]dx-ljcos3x sin 3 x dx 

=Ijsin2x<ix+ijsin 4xdx-ljcos3xsin3x dx 

=ij2sin2.xdx+|L|4sin4xiix-i|3cos3x sin3x dx 

I =-icos2x-^cos 4x-rLsin J 3x+c 
o 16 12 

(U8)fC9»_2_<fa =f fiS&JL —l— dx 
' sin 5 x sin x sin x 

=- j- cot x esc 1 x dx =- yCoi 2 x + c 






I T ^ 


;=|(cosx+l)d!x=smx+x+c 

(111) Jsin(sin x) cosxdr=-cos(sin x)+c 

(112) |(l+-J-^-) 1 <k=|{l+cscx) 5 Eir=|(l+ 2 cscx+csc 1 x)(ix 
=x+2ln|cscx-cotxj-cotx+c 

(1 13) jsin4x cos3x<ir= ij[sin{4x+3x)+sin(4x-3x)]<ic 

=i Jsin' lx dx+ i Jsin x dx =1 i}7 sin 7x dx + -i-J sinx dx 

=--i-cos7x-JrCOSx+c 
14 2 

{1 14)|sin4x cos6xdx= ij[sin(4x+6x)+sin(4x-6x)]it 
jsin 1 Ox dx+y jsin(-2x)ir =LL j 1 Osin I Oxdx- i j 2sin 2xdx 

~-X cosl 0x+|cos2x +c 
20 4 

(1 15)Jcosx cotixdx= i j|cos(jc+5x)+cos(x-5x)k& 

=ijcosfix&+i|cosHx)^Iij6cosfiut<it+|||4cos4x<ir 

—Lsin6x+l.sin4x+c 


0 ? I 
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(1 19) fsin j: sec 1 xdx = \ sin jc — L— dx 

j J COS X 

-f sinjL 1 dx = f tan* secxd!x=secx+c 

n on x r tan x - sec x j _ r mx * _ f secx dx 
fl 20 )j — cosx — dx ~]co&x ax J cosx 

=| tanxsecxix-jsec 2 x ix=seex-tanx+c 

(1 2 1) J cos 3 x sin dx=j cos 3 x 2sinxcos xdx 
=-2 j -cos 4 x sinx dx=-^cos 5 x+c 

(122) [- f — =\-f£*=dx 

■* cos 2 Wl+taiu J v 1+taru 

=[sec 2 x(l+taiu)'^=2a+tanx)Uc=2VrHaru+c 


(123) f — ^-^dx =1-^^ 
J cos 2 ixsin-ix J (coslx sinlx)- 

f_cosx_^ = 4fcosx JL </x= 4 [coU;cscx dx=- 4 cscx+c 
Jl s in 2 x J sinx sin* J 
4 

02/1) [ dx =fsec 2 (l+lnx) l*=tan(l+M + c 

J xcos 2 (l+lnx) J 


ji id I \ 
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r (l-COS 2 x) (1-COS 2 x) f/r _f l-2cos 2 x+cos 4 jc h 

J COS 2 JC COS 2 JC 

=J — L^x-j2 dx+^cos 2 xdx 
cos x 

| sec? xdx- j 2 dx+i j (l+cos2jc)djc=jsec? xdx-j 2 dx+ j i+i |2co&x dx 
4m-2x+ix+Asin2x+c=tanx -|x+isin2x+c 

(133) j(sin 4 x-cos 4 x)dx=J (sin 2 x+cos 2 x)(sin 2 x-cos 2 x)d!x 
=J (sin 2 x-cos 2 x)dx=-J (cos 2 x-sin 2 x)dx 

=-jcos2xdx=-i|2cos2xcix=-lsm2x+c 

i_sinx cosx-sinx 

(134) \tMLdx = fi_cosx dx= f <x* x .— dx 
[ 2 Jl+tanx J i+linx 1 cosx+smx 

Ar cos* cos* 

= f CQS*-sin.X = i n U ns r+sin-xl+C 

J cos*+sinx 1 

o35, f^ ^ 

-f dx -f dx 

' cos 2 x _i J cos!xtm!i 
sin 2 x sin 2 x 










+sin2x <ix =f vsin 2 x+co^ x+2sinxcosr dx 


=J ysin 2 x+2sim:cosr-K:o ^ x dx = j y(sinx+cos#iro+cosr) dx 
= J (sinx+cosx) dx=^wdx+jco$cdx =-cos*+sinx+c 


( i3 °)|^__ =J— L =J 

J 1 _f-on “v *' i Cin " Y 


1-tan'jc J ^ sin"i cos x-siir* 


-=f CQS 1 dx 

■* rnc / v 


=lf l+coslx^ =U_L^dx+Udx 
V cos2* 2J cos2* 2-> 

= I J 2sec 2 jc <£ c + Ji dx = iln|sec 2 *+ tan 2*j + i*+c 


(131)f — dJL- =j— ^3- 

J 1-cot x i_cos x sin x-c 


=-f s in 2 * — dx=-[ 

cos 2 *-sin 2 * cos 2^ 2 cos2x 

=-iln|sec2x+tan2x|+ix+c 


(132) f sin - ' xdx =f 

* nno “ v * 


sin 2 x sin 2 * 


cos * 


cos * 


t l ..l.'l i Uul a i .« L 




039 jtanxix=f§gdx 

Him 

( 140 ) [cotjcd!x=(^^ =lnjsini|+c 

* mx 

( 141 ) ( S ecx*=f S ecxgi±|K& 

f sec x+sec^tanx: ^ r -^| spr y+ f 3n u +r . 

J secx+tanx 1 

( 142 ) (cs«&=(c S CA:ag^|i& 

f esc s-cscxcotx ^ _ inlcscjc— cotjd+c 
J CSCJC-COtJC 


JcSCX*=(cM|g±fflg& 

_ f -CSC 2 X-CSC-XCOtX j — l n |r 


cscx+cotx 


ix=-ln|cscx+cotx|+c 


= [ -JO dx=\ ^dx=Ul=Mkdx 
cos 2 ;c-sin 2 i cos2* 2-> cos2j: 

='I sk*'! 2 dX "\i 2sec2tA “J J*=jlrie<2ttlir2i4i W 

J sin2x 2 J siiucosc 4 

(137) Je^”%inf A * =-jLj/"“ (-V2sinr) A 

= _J_g^co, +c 

V 2 

(138) p^^-sin2/ dt 

=J J C os 2 /+sinV2siiUcosf dt 

^/cos 2 f-2sin?cos/+sin 2 r dt 

= J ^(cos? — sin / )(cos/— sinTy A j 


J cos I + 2sin/cos/+sin 


:in ' JcosV2siiUcos/+sin 2 / 


/ (cos/ + sin f X«k f + sin f ) 


(cosf-sin/)(cosMiinO dt 


=jV“ (cos?— sin?) dt=e + c 








j* 


(1) cosh 2 ax-sinh 2 a*:=l 

(2) sec /i 2 ax= 1 — tanh 2 ax 

(3) esc /z 2 <xx = coth 2 ax — 1 

(4) sinh 2 ax=i(cosh2ax-l) 

(5) cosh 2 ax=l(cosh2ax+l) 

(6) sinh2ax=2sinhaxcosha\; 

(7) cosh2ax= cosh 2 ax+sinh 2 ax 

(8) sinh&t= — \ — 

cscto 

(9) cosh at = — \ — 

sec hax 

(10) tanh — i — 

coth ax 

(1 l)cothflx= c ? s ^ 

sinhot 

(12) tanhfljc = s ^ fl ^ 

cosh ax 

(13) sinhat coshte=i[sinh(ax+ta)+sinh(ax-fo)] 

(14) coshat coshto=l[cosh(ac+fo)+cosh(ax-to)] 

(15) sinhat sinhto=i[cosh(ax+fo)-cosh(fli-fa)] 


^ i U , ^ / i 


lujl aIuL 


jJl JljlJl J-4LSJ jjJI jJ 


(1) j’sinhfW F\x)dx-coshF(x)+c 

(2) JcoshF(x) F\x)dx=s\VihF{x)+c 

(3) | tanhFM F\x) dx =lnjcoshf(x)|+c 

(4) JcothF(x) F\x)dx =ln|sinhf(x)j+c 

(5) Jsec/!F(x) tanhf(x) F\x)dx=-s,echF{x)+c 

(6) |cscAfw cothf(i) F\x)dx =-cschF(x)+c 

(7) Jcsc/i 2 FM F\x)dx=-cothF(x)+c 

(8) Jsec/i 2 FW F'[x)dx=\.a.vbiF{x)+c 
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(8) jcotti xix=j(csc/r;c+l)ix=J csch 2 xdx+^dx 
=-coth tx+x+c 

\2 

(9) [ — ^ — =if — 2 — <ix=i fcscft 3 jc djc=— -Icothx+c 

V-o’ 4 V-o 4) 4 

‘HK^| ,anlK+c 


'"'V+O’ 4V*-)” 4' 


e*+e * 'ee'+ee 


=[JkL-dx=2[--£-dx=2terr l (e x )+c 

Wl Wl 

a?[cscta*=(csc(u|tofe* 

f CSC 2 /lX~ CSC/iXCOthx ^jnUsp/m;— C oth x|+c 
J csc/ix-cothx 

( 13 ) |tanhx^=j^^^ = l n | cos ^- ,c l'*’ c 

(14) jcoth ;t<ix= = ta|smh.xj+C 


^iVi.-rtua ,jj / i 




OUI jJl Jl jiJl iMii ^ U^Ji, j a . u 

(1) |sinh2x dx =ij2sinh2x4r=I C osh2x+c 

(2) Jcosh|x dx =|jfcosh|x dx =|sinh2j +c 

(3) |tanhix dx =3jltanhljc dx =31ncoshi;t +c 

(4) J cosh2j — fa =lj2(cosh2r)(1+sinh?r) 2 it 

■J l~t"Sinh2x 

=(l+sinh2jc)4c=>/l+sinh2jc+c 

(5) f cosh''3x / > r= lfmQh-'3r-^— A =l(cosh-'3jc) 2 +c 
J JtfA 3J W-l 6 

(6) Jcosh 2 2xdx=^j (l+cosh4i) <&= J iix+|j4cosh4;t4x 
=lx+|sinh4x+c 

2 o 

(7) |tanh : x dx=\{l-wdix)dx=\dx-\ sec h xdx 
=jc— tanhjc+c 
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^ j. JJll ^ 

( 1 )f ~r^T^ =sin -^w+c 


(3)j T 


ll-[F(x)} 2 

-F\x) 

r'U) £ 
•+[FW] ! 

-F'(x) 


*dx = cos - 1 F (x) + < 


-dx = tan ~ l F{x) + c 


(4) f --l x > dx — cot -'F{x) + c 

J 1 + [F(x)V 

(5) f —lL =dx = sec -‘IF (jc)| + c 

F(x)^[F(x)] 1 -\ 

( 6 ) f ~ f (*) rlr =CSC -‘|F(l)| + C 

F(x)J[F(x)] 2 -l 

: jft\ jjSj iiUI Ogjljill Jai » ji«a yfc aJLuII 

. jwsi j (yjjsn y ^') y^i u' ^ l 1 ) 

, (>U£ jlkJl Jail ^ ( 2 ) 

U jlujjII jiaJl ii.ll jlul juV *£_>*>* y^’ ^ (3) 

- ■ 

t JaJ ^ yi Jl Uj£ (4) 


j? ^ ^ 






(15)Jsinh2xsinh3xiit: 
=[I[cosh£*+3r)- coshfr-3*)]<fe 
=J i[e°sh^)- coshf-jr)]^ 


=l(5coshfa) dx-1 f cosh(r) dx =lsinh5i -lsinlu+c 


d^O+anh^l & = Jd+sinh*^.,,* 
J sechxcschx J 


sechxcschx 


1 i 

=i|(l+sinh 2 x ) 2 2coslusinh a: dtc=|(l+sinh 2 x)hc 


(I7)fl±cosh2x dx = [_±_ dx+f cosh2x dx 
sinh 2 2x J sinh 2 2 j: J sinh ! 2^ 


=fcsch 2 2xdx+j£ssh2 


sinh 2x sinh 2x 


- i f 2 esc k 2 2x dx + 1 J 2 coth 2 jc esc hlxdx 


2 J * u ^ v r— 

=-lcoth 2 jc-Icsc A2x+c 


j 

n«tj dx = ir ylvx' zLdx 

V9* 2 -l(cosh _, 3x) 3 (cosh ■' 3*) 


Un(cosh - l 3jt)+c 


|> 

I 

r 


jj / 1 




(5)1 - i f _rdx _ -1 1 _i f 5^ , 

;j r + 25 25J A, 25l m -s'mrS 


[cof(|>+c 


g+1 251 (f)>l 5J ( |) 1+ i ~5 C ° r % 

A v i - 1 . 


64 8 8 

it 

V+5 5 £+1 * (4) ! +l ^ (i)>l ^ V5 


i?*T 

9 V3 V3 

lit 

& 2 H ' ff 

|dit 

(10) f- -4* =1 f i ^ r — -If— .ft — = f- JL^=siir l (^c 

^7 f£ f¥ f¥ 

±dx 

(IDf dx - If dx -If. dx -[_ V3 _^jn-'(4.)-hc 

ml £tdfzvftf W 7 
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^ dtt yk 

x 2 +\(> 16 r + , 16 J(|) 4 , 4 I ( iy +1 


=itair'0-k: 
4 4 


(2) f Jx~=l f-J =1( ^ 

V+9 f +1 9l ( w + i 3U> + i 

9^3 

=itair'{|}+c 


4=<fr 

fir -If dx -1[ dx - 1 i. jjj 

M ? ! z +1 2 (-fy+i $ (-4) ! +i 

2 V2 v2 


=-j=taff'(-i)+c 
V2 V2 

9 T 3 J 

yji ^ 3 1 




-^x^dx 

=iJy-T- = i c “- , «r> +c 

hv 


—X 

(TO f xdx -If xdx -If xdx -If 3 

(S Xr 5 X +1 s) (A'+i 6l rf)- +1 


=itan-'(4)+c 

0 j 

p^f-x 3 ^ -1 f -x'dx - If -x'dx 
0) J“jTq 9 * v 8 , 9J 4 « 

* +9 f +* (*-) +1 

Jt 3 

=Xf — 3 dx=Xcot-‘(X)+c 

12) ( i,. +1 12 3 

<fc4f— ®i— < i> 

^ COS 2 JC+4 4 COS JC + 1 4 (COSX) +1 

4 v 2 

-isinx , 

=-lf 2 djt=-itair'(££p)+c 

2J (cosxy+i 2 z 










=±\-= m = dx=u 

,/S J ■ 2 JV 

^ , 1 -si 


cosx 


siO ^ r v _ 
5 ll \/5' 


^dx=j 




cos* 


=dx 


l-(smx^ 

V 5 


=siir i (S]p)+c 

v5 


(4aJ-Jg^_rf»=J secx ; (fc= j sedx ^lj 


secx 


sec?x 


se?x 


^5— sec? x J 5-1-tarfjc V4-ta rfx 2 jparfx 

— sc? X 

=i f secx ^ f 2 d!x=siir‘(^) + c 

/J 1 1 /tam*v2 J J^tanxy 2 


A 


< 43 >fc 


A 


2sin"x+cos x 


=i 


dx 


rl 


sec xdx 


=i- 


2 , 


sec x 


cos 2 x[2siS-*+l] 2 tan x+1 

cos 2 x 

V2sec 2 x 


-* = Trf 


(V2tanx) 2 +1 V2 J (V2tan x) 2 + l 


dx 


= -X=tan- l (-s/2 tan jc) + c 
V2 


(44) f s ' n ^ x dx = f ^ s ‘ njtcos ^a[x = tan M (sin 2 x) + c 
l+sin 4 x l+(sin 2 x) 2 


( 45 )| x ±2 ^ = | — _x — dx+J — _ 2 — dx 
x+1 x+1 x+1 
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( 37 ) fJL&=if^!_d x= lr_JL_ ( fe 

9" +2 2 J^ , 2 J f y _. 2 +1 

2 V 

+3 J ln3 

=-=l — dx= -f) - -tan-'(4-)+c 

V21n3 J ( il)2 + l V2 ln3 V2 

V2 

(38) [ j — " aiJlj L*J| uj*ij 

Ve 2 M 

= [ — g dx= sec- 1 e x +c= sec 1 (e x ) +c 


e x J(e x ) 2 -l 


(39) f -d* * 

^ 2l -J 2 

= JL f — — 31 . 1 n 3 — ^ = _L esc-' 3 ^ +c =r L csc -'(3 ’)+e 
In 3 ^ yj^yyli In 3 in 3 

f —dx 

( 40 ) f & = f —X = tan - '(In jc) + c 

x[l+(lnx) 2 ] l+(lnx ) 2 

ranf cosx dx = : cosjjdx _ = jjosxJ ^ 

1 v 4 +cos 2 x V 4 +l-sin 2 x V 5 -sin x 
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J_ _±_ 

(5}[ 1 — dx= f — ^ — dhA}\-^—dhtp2izx[' 4x +c 


*■>?***«* 

J_ J_ 

=f V* tir—li 2^_ = ^2sin- , Vx+c 

w 


I — dx 


1 dx = f 1 dx= f 

x(\nxf+x J 40nx) 2 +1] J (lnx)+1 
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l^Aal \ AjAil jll Jl jil QjuI j 4 

q) f ^ _ //r =sinh _ 1 F(x)+c 

/91 f £ M . /?T =cosh - l F{x)+C 

l| Jn^ 

(3)[ f M dx =tanh -'F{x)+c ,|F (*)|<1 

MW F ’ {x) - *r ~ coth -'F(x)+C ,|F(x)|>l 

J 1 -[F(jc )] 2 

MW -F (*) Wr =sec h-'\F{x)\+c 

( ,J fwJhTwF 

( 6 )[ rdx =csc h~ l \F{x)\+c 

| J FdjJi+ifwi* 


. i-f» JU. (SU* <^ “) M ^ f "j "J ! 

. jW Jl (H A f“V >£ S 

t L*JI ^ M ^ W 



V 4 x-;t ! VW 4 -jc J 2 fill 

x J_ 

=1(-X=— *= 2 l-p^^*=2si"-'(=f)+t 

2 Jh#)' ,hW 2 


(jj ^ ^ 






<Llil jJ! Jtjjll Ailuu t£> jji» JjLu 

1<£c 

rn f dx - 1 f A - 1 f dx -1 f 4 
16-je 2 16 J "16J i_«)« 4J !_(!)» 

16 4 4 

=Itanh-‘ffl+c , 4<1 
4 4 4 

=icoth _1 (4)+c A>\ 

4 4 4 

^w-dx 

(2) f dx = i f dx -1 f dx 1 f 3 
J 2x 2 -9 9J 2jc 2 _i 9J fjixy-i 372 J \-f^xy 

T 3 ' ^ 3 ; 

=--Ltanh"'(^)+c , ^<1 
372 3 3 

= - J^rCOth ~'(&)+c , ^ >1 


©j-* =ij-* =r. 

J ^7 5J ^ J 


-=sinh“‘(|)+c 


(4) \ dx - i f dx - 1 t dx 
■Jlx 1 -3 V3 J ^ 1 

^2-dx 

4=f — r ^ ^ = -Lcosh ->(V^) + c 

/ ( V2, r _7 V2^ vT 
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i Lui! <l^lu 



r i 

J «L< ■ II J>Jb 

-; ^(1 wjj AJb JaISj Aajjf jiajjiuil AijL *UijJ 
-: g! u u^j j J*^i aILa jA it J j*jj (j) 

u =Ji» 

.• ji ^ _J AiuuSb AlA*J1 (Jja'iij ^2) 

du=ji^ dx 

lW&U ilL^ du t q l^Lalijj jiL jjfl yu (3j 

u aJV^ J?3 aJLwI^ jjSj jl s^j u -1 v*iJj <Jluuli JAfLi (4) 

11 A*jL jAjW j4S3)l <AjC pi jaJ JU (S) 

ja, 4jj2d Jaifuil AjLc pljaJ v-JUall ^Laj 

ufrJi i> jjSpi “ jVh u ^ u ^jk j 4^ 

. Jdl^sil AjL* pi J*l 

-: u ji j u- V at ia— ^j^-ii j h ■ «■ ' "j 


Jspalo j j£j a lA. j'jSilj U J£±i ^3 J D^li V 

JailjwJl JAW WAJ lik w jSl < jjlj^ jj$* 

laid wa Ljl oik ^laJJ lip C U J* U* 

AjSl'ii iJIL^jI JS jdj lW^)’ i^ 4 






jk-jjJi JLL J-aLLUI < 


JjVl h A A cr Lfr J-JL-uu 


(1) J[x 2 +1] 9 jc dx = I([x 2 +l] 9 2x dx 

Jjty Jajljflli ftj j*-a ^ 'lij ft cW£jII 

■ Lo£ jjIaJ jjul'u LjaJ l^ia. 1 j£w6j j 

w =jc 2 +1 u'o^j^A) 
du = 2 JC dx X— 1 AjJa (B) 

JASffliLu^dii = 2* dx , u=x 2 +\ -id±Y*{ C) 

1 9 1 10 

|Jm du=j^u +c 

m=jc 2 + 1 

0 1 10 

j[x 2 +l] x dx = i(x 2 +l) +c 

(2) f[I+ 1 ] 5j r * = _ I [ x +1] 4 dx 

X x 

j jVi u-)i • jj- u 4 '&! 5 ^ ^ ^ 

M = UlJ^(A) 

A 




jj ^ 


JuoUlW^ 






#1 


*4 5^j| ^ yn Jj4 ^ 

. j-U I 4 I u^iJl jjiUlL 4k c^ljill k Sjjm , j, 

& j_j^ lilu ika, jij^l HLj], Caui j AkV ; ^Oill U \ \ 

Cul£ I ili o*j J.31I Ai> J U dlil , (jjiUL l«U£ ^ y jj^ji 
-: lH^VI uibjkl k i> Jiai aL* 

(1 )\[F(x)]F\x)g(x)dx 

(2)j ffltW* 

*^L eAbj ^ ALIulII (_paJj*j]l Cil jk^ jjAilj £& jill I AA Ait j 

AjjJa jill flAA (j* X aUjJ jia! LjAj U=F(x) jl Lpjj (1) 
U AJLuJI £i-aJ ^ g(x) Allill J 

. X=F(u) ^ 

= jt(jc) djc lU-^s x -i v-ijiu j^ui (2) 

AlLx Jdu = k(x) dx ‘ x=F(u) ‘ u=F(x) ^ (3) 

t J<al£j j lawUJ ^ JASlil 

. u=F(x) -) W 




jjllluM jj k*i,i / i 


^j^UuIaUm ^ 






(4)f- — £±! — dt = jU 2x+2 fa 

V+2x-3 2v+2*-3 

i]ji\ Kil Jail ^ ^ li! • jjj^4 4-^ yLw 

: ^ ^ 0*1 J*^4 41 a. jiaj j 

«=x 2 + 2x-3 u'i>>(A) 
</« =(2x+2) dx sJMb^ltWiijaiCB) 
.&^jdu={2x+2) dx , u=jc 2 +2x-3-^j"(C) 

\\u d “=jW\+ c 

u-x 2 +2x-2 — Ji> a j*j(D) 

if — 2x — dx = }-\nx 2 + 2x-?) + c 
2 J x 2 + 2x-3 2 

®l^* =2 Ifzr* 

I Jjty JuUll ijj-9 yie. yA 'lil i .J-L. jjSSL Ula. CM J^ 1 ^ 

• ^ La£ ijiaJ jjuIIj IjJaji 4^ 

u=4x J (A) 

fa _ __1 fa x-1 J*" (®) 

1-Jx _ 

‘H ai *W , fa = _L_ fa u=Jx-*^{C) 
2Jx 








> 3 # 


N 


du =--l~ dx X “^ jill jjjti (B) 

^HL.j du= _jL , H= l +1 _.^(C) 

* 2 * 

r i 6 

+C 

=-i(l t I)‘ + c 


w=l+l — J (D) 


_ 2* 
x 2 +l 2J x 2 +l 


dx 


Jj'i I Jajlja]| Sjji^a ^ic. ^ I jl S jaIUa jjjlillj 4^a j$A3 J4l£j]l <jlui4 

yji ^ ^4 4^> 

w=jc 2 +1 j^j^A) 
du =2x dx x— 1 4*^ 4 ^ lM£ oj" (B) 
cUlSjll4JU.yi du =2x dx , u = x 2 + l -i^( C) 


0 jw iln|M|+C 




w =x 2 -f 1 


r+1 


k 2 +l| 


+c 


(jj OcJ j I 
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i .»iL*l l 1 ml A I.-.I.. 


(7)J y[x+2 dx 


JjVI JaA-Jall flj^a ^ *1 jl fi jjjlilb Ifk jlaj J*l£jll ^]Llq 

: ^ ^ 4^ ji«jj 

u=x+2 u'i»(A) 
du - dx x— 1 jill Jiilaj jj«j (B) 

(JalSjll <lLw dx = t?W , u =x+2 — 


J-v/h du =ju 2 du-^u 1 +c 


u=x+2 -ji>j*j(D) 


J y[x+ ~2 dx = '^(x+2) 1 +c = ^(x+2y +c 

I 

(8)f l - dx = f L — dx= f — *-— dx 

J 41 nx ) 2 + x 4(lnx)'+ 1] (lnx) +1 

J jV' iutiiil Sjjua ^yic. jjA *lj) S jjilSSlj 4^ 

; ,jL US (jiljyjll; *L-aji I4U i)Sa!J 

u-hx ji iAj* (A) 
du - ^dx x— 1 4“^) u P* (B) 

j.iaiiyU^ = i fl[x j u =inx — ? (C) 
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2jV du = 2e u +c 

• u =Jx — ^.^(D) 

2f^*=2^ + c 

(6)jl£l&=2p“L 1 i t 

J yfx+l ] 2jx+\ 

JjVl JajU-all ^ IjJ 0 j*iUa 41^ jfuj 4lj..> 

; J} ta£ jjoHj *ljaji 4k 

«=Vx+l a' <A£(A) 
du - 1 ^ j^j(B) 

2V^n 

t 4 lSS!lA]L. (i? i^__j_ ^ , u -y/x+\ —> (C) 

2-vi+i 

2|5 du=2(^— )+c 


:u=^[x+i — i d- 3 j" ( D) 


r r Vx + I r Vx+I 

2 f— ; — ■ dx = 2 {$— -)+c 

J 2V^+I ln5 
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yi.'il l bjj] <luLi 


: U =JL — (D) 

■ft 


-JUc 

J5 


f _JV^ =COS" 1 f-i-Hc 

! fW * 

fidx 

nof_^ = 4 f ^ 4cQsh-'(4^ 

i 3 

jajLjall Ijjua ^ !3] ajjjlio jjjlllU (jLoJ J-ol£j)l aJLm 

I ^ V* 0^3J 

M = 72~X ji (A) 

73 

d u _ 4 x-! ^ (B) 

73 

_j (C) 

73 73 

f d u . - =cosh-'(K)+c : u-?&- a ^ J * i (^) 


VZ (fa 

=4= f - ^ - =4=cosh~'(^^)+c 

72 72 73 


r — tan-‘(«) +c 

V+i 


f — 2L — A=tan-'(lnx)+c 
(liu) + 1 


w — In x — j (>a j*j (D) 


(f)--i 


wr -dx = 1 r -dx _lr -<fr 

^ s Fi 75 W 

-r 

fW 

(JjVl JajLiall Oj j**a ^^ic. ^ 13] s jiiLa l^k J*l£L!l 4jLw 

J Jj \j& ^paJjaulb Uajl 

u= _x_ ji(>jij(A) 
j u _ _1_ ^ X-J AjJa jill (J^ij i>j (B) 

7F 

j.iai ^ - l & , U =-L = -i^iQ 

7T 75 

J— ~=^-=COS-'(u)+C 
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H 

H 


(1) J^[jc+2] ? dx 

x=u-2 V*j«=x+2 j'i>jii(A) 
du - dx X-^ jil\ qjj 
yL. x=«-2 , dx = dw , u=x+2 -j j**u (C) 

|m 7 («-2) du = \{u i -2u 1 )du =i« J -iu*+ c 
4 j 9 4 

= i(jr+2) 5 -i(jr+2) ! +c u=jc+2 --j^(D) 

(2) Jx 2 [-X+I] 7 dx 

J-u-1 l * i *j«=x+l J l>>> (A) 
du — dx x— ^ jill li-aiij jjw (B) 

Jx =d u ,U=I + l-Jjij»i(C) 

|«’(u-l) J du =jV(u J -2u+l)du 
=|(H J -2« 8 +u 7 )rfu = jL« l0 -Iu , +itt , +c 


«=x+l 


=4u+ l ) M -|u+ i r+i ( x+ i) «+c 
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(5) J e 2x je x +l dx= J e x Je x +l e x dx 

e x = u - 1 \v*j U - e x+i ji^^) 
du=e x dx x-J <^L Aj*i jill Jjal£ (B) 
^*L»Je x = U -l, du=e x dx , u=e+l-iu±y*fp) 

I 11 5 3 

J(w-l)w 2 ^/w =J(w 2 -M2)J w =2 W 2_2 W 2 +c 

J J 

H=e J +l -j(>j"(D) 

=J {e x +\y-l{e x +\} +c=| A /(e'+l) 5 -^(e'+l) 3 +c 

(6) J x 3 jx+2 dx 

x=u-2^ju=x+2 jii£>(A) 
du = dx x-J ^ilb uj" (B) 

dx =du -:dx u #“ (C) 
yL. j x=u ~2 , & = du , h=x+2 -j iw* 2 (D) 

.1 3 1 

Jm 2 (w-2) Jm=Jm 2 (w 3 -6m 2 +12m-8)</w 


=J(« 2 -6H 2 +12M 2 -8H 2 y u= | UI- ^“ !+ ^“ ! ^“ :+c 


tS^-M (jj 04^1 / 


uJ<LL 



(10) J ^ 3 ^f cM 2xdx 

x 2 =u + 1 m = x 2 -l a' j^j^A) 
du = 2je dx x-1 ^4 uj*j (B) 

Jifill yL- t>x 2 =M+l , du=2x dx , u=x 2 - 1 -j (C) 

I * I I ,1,1 

=1|«2 («+l)J«=i|(w 2 +« 2 )du=i« 2 +iu 2 +c 

« = x 2 -l -!i>j*j(D) 

= I (x 2 -1) 2 +1 (x 2 -1) 2 +c = 1 -J(x 2 -1)^ +y(x 2 -lf+c 

(11) J xjx^r dx 

x = u + 1 u-x-\ Ji4>(A) 

du = dx x— ! ^ilU ^ 0^ (B) 

J-lSil <^;c=w+l ,dx =du , u = x - 1 — * (Q 

=| (m +1)m t du = j (m 2 +« 2 = | « 2 + 2 +c 

M = JC— 1 -J 

= 2 (x-l)f +2(x-l)» +C=2 V(x-l) 7 +|a/M 7+c 


J.1S1I <^^+1 ,du=tedx, it=aH 1 -} (C) 

i— i 1 1 1 53 

« = jc 4 -1 -*t>=j*j(D) 

=1 (x 4 -!) 2 +i(^-l)Hc=i j^+i^/^+c 

(9)| e ix -Je*+l dx=j e x ^e x +l e 2x dx 

e x -u - 1 Vkj w=e x + l u'lk^A) 
du=e x dx 

Jxlilll <lLw ^ ^=m- 1 , dw=e x dx , M=eHl — * (C) 

2 -L — 

=|(h-1) u 1 du=j(u 1 -2u+l)u 1 du 

l i l *1,1*1 

= |(M2-2«2+ M 2)J U= A«2-4 m 2+A H 2 +C 


u=e J +l -)i>^(E) 


=^(e J +l)2-i(e J +l) 2 +|(e , +l)2+c 

=1 V(^~| 
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Uul <L1 m 


du = dx x-J i3— uj*j (B) 

J*\SjSI aL— ^ijc = m + 1, dx = du ,u=x-\-i &***(€) 

=j«±i du=\{l+l)du=u+\n\u\+c 


u=x - 1 


=jc— 1+lnjc— 1 + c 


(15) f J*Ldx=-\ ~^-{-e x )dx 

1 l-e 1 J l-e 1 

e x = \-u ^iu=\-e x Ji>j“(A) 
du -~e x dx x^^^^j^'d^u^lB) 
aLm ^e x =l—u , du=-e x dx , M=l-c*— ) (C) 

=-|iz“_ du =-j(^-l) du =-ln|«| + « + c 

«=l-e JI — ) u^y 1 (D) 

=-lnjl-e 1 +1 -e x + c 

(16) J dx 

X~l-u ^JU=l~X 
du =- dx X— J J*il2 jJ*J (B) 

JiSlUlL >Jdx = -du , m = 1 — jc — ? (C) 
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(12) J x {Jx-\ dx 

x=u + 1 4 i «j«=x-l jlji>jii(A) 
du = dx x— 1 <wilU j»ll Jj» 1£ (>u (B) 

J^l^ 1 yU Jx=u+\ , dx = du ,u = x-l -!(>j>j(C) 

1 r - 1 r II , i 

= J (m + 1)« 5 </w=j (m 5 +M 5 )^=jJ« 5 +|« s +c 

u-x-l -J(>j*j(D) 

(13) 1 frf A 

X = H-1 W Lt J«=X + l J (A) 

du = dx x-1 jill cUl£ A (B) 

ilL* ^x^-1 , dx = du ,u=x+l-io*j*‘(C) 

= l ~u +2 du= \ U u l du=\{l+L)du=u+k\u\+c 


K=X + 1 -J|>^(D) 


-x+l+lnbc + ll+c 


(14) J 


: = u + 1 l^j«=x-lu'^(A) 


j* 4«J / j 









-J — du =-J— ~^“ +1 du 

= -J(«-2 + i)</« = — 2 + 2 m — In )m | + c 

«= 1-Jt -JiA>*j(D) 

=— 1(1— x) 2 +2(1— x)— lnjl— x|+c 

<17) f^ 

X = M+l4+> U =JC — 1 j'u i >J ii (A) 

du, - dx X— 1 AjJajill Jjalii jJ*J (B) 

yLu (ji JC=M +1 , U-X-I , dx=du-i LPyj(C) 

du =j(t+u~ 2 )du =ln[M|— 1+c 

= lnlx— 1|— — 1 — + c u=x-l-iiW"(D) 

1 1 x-l 


( 18 ) J - 


.dt=U-2eHj£-dt 

9 J 1 


(1 + e 2 ') 3 “ (1 + e 2 ') 3 

e 2 ' =«-l u=l+e 2 ' JiA^A) 

du=2e 2, dt t -1 u+ (B) 

du=2e*dt , w=l+e 2 ' -‘^(Q 
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*3 =4-H '+“J U =4-X 3 j'(>aj“(A) 
j« = - 3x J dx x-J vM 1 iW2 (B) 
ji£8 5JL. ^.r 3 =4-« , du=-lx l dx , «=4-i -» i>»J“ (C) 

it 

i i 0 1 ^ 


=-i-J(4u’i-Hi)d« =-|k 1 + |m : +c 


3 9 ,fc 

U=4-JC 3 — ! (Dj 


= _|^4- JC 3)2 + 2(4-x 3 )3+c=-|>/4-7 +^-JC j ) 3 +c 
C 0)|-j£- dk«[-C^& 

*\ lu7 } 

e* =w-l W^ji/= 1+€* j^i>aj^(A) 

du = e s dx x- 1 ^ (®) 

cM£ift =«-!,<&= &dx i K=l+?' 1 

1 5 2 

juzl <fo =|(w-l)« J 3 *s2«^|a 5 +c 

M»l+€ f 

=3(l+e>)3 -|(l+£»)3 +c= 2^( l+fi’F +c 


du = ~dx 

j4l£lliJL. v ijt=l- u ,du-~dx , u^l-i-ii^fC) 
_|l±lr“ (iu=-|^M rfH=-|(2a J 3-«3)<iu=^4iJ+2«2+c 
a 2 « 2 

u-l-Jt -Ji>j“(D) 

=-4<l— x) 2 +2 (1— jc) 2 +c=— 4>/l^ + 2^(1- r) 3 +c 

<2,, 1 ** 

x=a-l ^“ja=.r+l 

du = dx x-J J** 12 j* 2 (B) 

uU\SjSI 4JLu> ^ix=«— 1, du-dx, «=X+1HlK’j«(C) 

Ju=J{u-I)m’3 dU-^-U 3)£f«=|« 3 -2w 2 +C 
a 2 

u=xi 1 -'u i J* i (D) 
- 2 (x f 1) f - 2(x+ 1) H c = l^/fx+l) 7 - 2 Vx+T+ c 

(22) f _^L==^=-if 

J x/T7 3J 7T7 




if L ^ X X - X 






AaJ/\ 


•: k i t . uv . l i 

j j j* &ij# Jjaljj jlu V Jlj^l ^yxuS^k 

0 )([FWl" *W* 


®IIS A 


: ^£i j- jil' ii» J* jjc j 


JLijilW j* |> x ;£•' U=F(x) J l J^J* 1 (1) 

U yL*)' z** J* g(.x) *M> ^ j 

. x=F(u) Op ^ 

du = k(x)dx > J-* 34 x -1 M4 W" ^ ( 2 ) 
u y^dx^j^=-^ w - i>^a“( 3 ) 

*(*) 

tf- ^ix=iiL . x=F(u) * u=F(x) W*« iW* 3 (4) 

k{x) 

,u=F(x)-^^( 5 ) 




< 24 , i-^HIt 4 * 


x 1 = !i — 1 W*jH=l+jt 2 ;/»(A) 
du - 2 x dx x^ (j B) 

jiSUULi^ x 2 =uA y du=lxdx ) u=l-\-x 2 ^J a j^(C) 


i(irJlL*=ir“i-^+L* 

7 ) I 2 J i 


= IJ(« 5 ’-2M3 + B^)rfu =iu J-|u 3 +U 2 + C 

u — 1 + jc 2 -Jlk>j“(D) 

»i(l+x 1 )J-J(l + jr , )’ + (l+**)* + c 

= 1^/(1+X*) 5 - l-Zd + X 1 ) 3 + VTHt r +C 


j&j jULai ijj JAu- 398 




{ ^lh 


• yWl uiissii ^ t 


VT-u-l 4^jtf=l+VjT(jIuijii(A) 
du ~j~ xJvij^ji]! 

2VjT v j 

dx = 2y/xdu => tjfr = 2(u-I)& (Q 
^ «*- v* dx= 2(u —\)du , u =1 + Vr -* (D) 


= | (2i < 1 - 2u "j ) du - * - 4u i + c 

u=\+Jx 

=|a+^2-4(j + ^] +c ^(i + ^)-’_4^^ +c 

(2)| -v/i+vT dx 

-Jx=u - 1 = 1 + >/? i/tw“(A) 

du = _L_ it x-i*i4 W 11 ^ > (B) 
2Vx 


(ji / 1 



H-l-J 3 (E) 

=-|a-Jt¥+^ (i-^-|a-jc3)f +c 

=-|Va-vi) 5 +^Vo-^y-| Vo-^y+c 

( 4 )JVJVl+VJ dx 

■Jx-U - 1 ^j« = 1 + VIu ! i»(A) 

du = — i — dx 
2Jx 

dx = 2~fxdu => 4r = 2{u-\)du (C) 
Jdx%u-fylu , u=l + yfx D) 

J 2«!(m-1)(m-1)^« =| 2«2(m 2 -2h+1)^m 

1 1 i 7 _ 5 3 

2J(« 2 — 2m 2 +« 2)J« = y M 2 _ 5 W 2 + 3 M 2 +C 

ii=l + V* 

=4(1+ VF)L| (1+ Vi)f +4(1+ VJ)2 + c 

=^Va+v^y-|Va+^) i +fVfl+^ 3 +c 


jj / 1 






Sas4 


®ipi & ( 

JC 3 =1 -u W^-J M =1 — JC 3 ljl»(A) 
d u = - Ix'^dx X_1 u*" (B) 

dx =-'ix^ du => dx =-3(x^) du (C) 

=> dx =— 3(1 — m) du 

^m\iL^Jdx =-3(l-u) 2 du ,u=l-^-fi>^(D) 

-J=SjM 3(l-u) 2 du=-3[M^ ^3j( -VW- M)j» 
-3j (-u 2 44 m— 5+2) —6u 2 +1 5^— 61r^l -t-c 

u= l-x' 3 

=(l-^) 3 -6(l-MD 2 +15(l-VI)-61n|l-^+c 

(9) 1 kf * 

Jx=u - 1 \v*ju=1+Jx O^ifA) 

I I _ dx X— ^ AAuuill AjjJa^all Jjalli (Ji*J (B) 

“ "2Vx 

dx = 2-fidu => dx = 2(u-l)du (C) 
d^'<L»Jdx = 2{u-\)du ,u=l+Jx -^-^(D) 

. 1,1 179 


S>s3^#J 


:M 


U=1 + VJ -JU«J»5(E) 

= 2(l+VI) 3 -3(l+vT) 2 + 6(l+VI)-21n|l+V7|+c 

< 7) i4i 

1 ± 

X 3 =l-U ^JH=1~.X 3 Jl>J»j(A) 

du - -^x 1 dx * -1 ^}“= jil' uj*j (B) 

dx =-3 x T du =o dx = -3(jcVdu (C) 
=> dr =-3(l-u) 2 du 

^^^i/dr =-3(1- u) 2 du ,« =1-jc 3 (D) 

-~ 3 l^ir- du 

=-!|^4=-J) ( I-2«)4 
=-3In|M| +6u-|u 2 +c 

«=l-r 3 

=-31n 1 -j:^ +6(1-x 3 )-|(1-*V+c 
= ~31n|l- VT| +6(1-VT)-|(1-VT) 2 + c 




UjJ <luLi 


J (2u-1)-1 1 1— (2m— 1) 

=— 6tanh _1 (2u— l)+c ,|2w-l|<l 
=— 6coth _ '(2w— l)+c ,|2 m— 1|>1 

u=\[x+\ 

=— 6tanh ‘(2 5/x+l) +c,|2Vx+lj<l 
=— 6coth _l (2 \fx+\) + c,j2Vx+l|>l 

(12) 1 

x-u 2 u-4x u'o^j^A) 

J u _ dx X — 1 J*N Jjalii (B) 

2-Jx 

dx = 2-Jxdu => dx = 2m du (C) 
<Lju> ^dx = 2-Jxdu , m = ->/x— ? ! (D) 

= [. ? . “ du = f_2^ du =21n|«+l|+c 
J u(u+1) J u+1 11 

u--Jx — i (E) 

= 21n|Vx+l|+c 


jJ ^**1 / \ 




=2f h T 1 *= 2 It *=[(1-2) J«=4ta r4(tc 
=41n|l+V^j-2-2VI+c : u= 1+V? -j|>a^(E) 


VxU+T) 

x = “ 2 4 "ju=Vjc jljijij(A) 

^ X-! cU£ (B) 

2-Jx 

dx = 2VT4u => dx = 2u du(C) 
tpfili vL*jdx= 2 u du ,u=Jx -Juiju(D) 

=f — 2 m — d«=2f — i — £?M=2tar’u + c 

J /.An 


u{u +1) 


(m +1) 


M=Vx -[^(E) 


= 2 tan - 1 V3c 4- c 

(ll)f — ds 

J 4VT+1) 

x=(«-l) 3 4^ j;C 3 = u — 1 W“j M=Vx+lu'i/ 1 J ii (A) 

du = Ijf^djt x-3 (B) 
^ du =>dx= 3(jc 3 ) du =$dx= 3(w — 1) du (C) 


itoiyu 


^&=3(m-1) du , w = + 1 — ? t-H 0 -?" (D) 


4 Ch / i 


i Iml <LjLi 




V-iljJ', j Vi ' Ul W ylft JjU« 

i 

(1) J sin 3 x cos 2 x^/x 

1 I 

Jsin 2 xsinx cos 2 jc <ix=— |-(l-cos 2 x) sinx coVxdx 

u= cos* u'i»(A) 

du = —sin xdx x— 1 JoUj jjxi (g) 

iW^l' yL. ^ d u = -sin xdx , u =cosx— > iA>*j (C) 

-|(l-u 2 )u 2 du=-f(u 2 -u*) du=-^ui+^u'-+c 

m=cosx — ; (D) 

=-2cos’(x) + 2cos 2 (x) +c=~p cosV) + 2^cos 7 W +c 

(2) j cos 3 x-y [siax dx 

J_ I 

Jcos 2 xcosx sin 2 xiic=j(l-sm 2 x) cosx sin 2 xdx 

u=sinx u' 

du=cosxdx x-IV^V 3 ^ 1 J^^a"(B) 
aJL* yi du- cos xdx , u-siux—^ P) 

J(1-m 2 )m^Ju = |(m2"-m^) du =|«^-|« 2 +C 

= 1 ^ 7-1 ^ 7 +c « =sin * - ,uS,jJ(E) 


-: V ? 1 jV xJ Jt Jjsii UL, Gjis tji 

(1) |sin"F(x)cos"F(x) F'(x) dx 

(2) | sec "F(jc) tan"F(x)F'(j:)(ic 

(3) j csc"F{x) col-F(x)F'(x)dx 

[a ) J siff F(x) F'Ot) <&c : *. j j- Jc oils i jj 

4 nlull 4 jL I^Aj 

Cjlij UaL a l l lill jj (Jxaj <Ha1) oJA 

| (o-l (^ii^uijiiiijdx 

-! 4I3V1 Jfr JaI£j]I <1Ll# Cul£ Ijl'Ujij 

(1) Jsinh a: cosh" jc^/x 

(2) J sec h *tanh xdx 

(3) J esc h xco\h m xdx 

(a ) J sinh" F(x ) ; F\x) dx ■ 5 J->- J 6 ^ '^J 1 

4jjjl jll (Jljill AjL IjfUj 

cjli.il liiftll JaA. <.ol \ i^U jj ^lc> Jiidl aJLuw AJlaJl #iA ^3 
t Alluull 1 . ^ y— Ajjilall yiill 'j j! (u = 




^ ‘■^ 4 jj id / | 


j ,.il.*J l kui <LL 





■ni 


=2 s inh 2 (jc)+^sinh J (x)+c=^sinh 5 (x) +^smh 7 (x) +c 
(5) | sin’x cos 2 x <it 

sin 2 x sin x cos 2 xdx=-[-(l-cos 2 x)sinx cos 2 xdx 

u=cosx Ji>>(A) 
du --sin xdx x-i UJ" (B) 
'*L*J,du =-sin xdxu=cosx-i iw" (C) 

=-Wi+Wi+ C “= co “ ^^ (D) 


(6)| cos 5 xsin 2 x dx 


fcos 2 x cos 2 x cosx sin 2 xdx = {(l-sin 2 x ) 2 cosx sin 2 xix 

«=sinx 

du=cosxdx 

aJLu du =cosxdx jii-sinx-JU^H 

|(l-« 2 ) 2 u 1 du=j(l-2u 2 +u 4 )u 2 du=j(u 2 -2u 4 +^) “ 


=Iu’-|« 5 +I« 7 +c 

=Isin 3 x-|sin 5 x+lsin 7 x+c « =S1IU 

3 5 7 




(E) 




(3) J sinh xcosh 3 xai 

i ^ 

jsinh'x sinhxcosh'x^coshx -Osinhxcosh’x* 

M=COShxjluijii(A) 
rfu=sinhx& Jj,ia 

,«=COshxHiK>j»i(C) 

f(w 2 -l) W 3 f(M^- M 3 ) Jw=ij- 1 W T +C 
J J 10 4 

u=coshx 

JO 4 

=^cosh 3 (x) -|cosh 3 (x) +c^J costi°(x) -^/cosh 4 (jt )+c 

(4) J cosh ^ -y/ sinhjc 

i i 

2 2 2 2 
Jcosh xcoshxsinh xdx=J(l+sinh jc) coshx sinh x& 

H=sinhxo^o ;s J i (A) 

du=coshxdx 

J,lSHiyL« l/ j t ( u=CO sh^it ,«=sinhx-?LW‘ j (C) 

J(1+h 2 )m 2 Jm = J(h 2 +m 2 ) c?« = |«^+y« 1+c 

«=sinhx 


3# I 


jj I j 




? 0 B#S 




(9) | tan 5 jc sec 4 jc dx 

j tan 5 x sec 2 * sec 2 x dx=jtan 5 x (l+tan 2 x)sec 2 xdx 

«=tanx j' (A) 
du=sec 2 xdx X-i Aii Jill Quu (B) 

yLu ^du= sec 2 xdx ,u- tanx-j (C) 




ju 5 (l+M 2 )dM=|(M 5 +U 7 ) du=lu 6 + iu 8 + C 

«=tanx 

= itan 6 x + itan 8 x+c 
6 8 

(10) | tan 3 x sec 5 xdx 

jtanx tan 2 x sec 5 x ix= [tanx sec x (sec 2 x-1) sec 4 x& 

u=secx u'i>^(A) 

du-itcx tanx dx x-S ^ 

JA£ti\ttL*^du=secxtanxdx f u=secx^o :a ^( 

=j(u‘-u‘) du = Xu’~ l»‘+c 

= “= SKI 
7 5 


(11)[ tan 3 xsec 3 xdx 

[tanx tan 2 x sec 3 x<*x=jtanxsecx(sec 2 x-l)sec 2 * 




(7) j cos 5 xsin 200 xdx 

[cos 2 x cos 2 x cosx sin 200 * &= j(l-sin 2 x) 2 cosx sm^xdx 

«=sinx j'i>>(A) 
du=cosxdx x-1 VjLtiijili J.ai: 

j du=coixdx , w=sinx-j jiju (C) 

J(l-T« 2 ) 2 « 200 ^j(l-2M 2 -t^)M 2M J«=j(« 20<L 2^ 02 4tf 1 ^ du 

— 1 ||201 2 u203-L 1 ii 205_L/» 

~20f 20f 20^ 

u=sinx -Jo«j«j(E) 
= 20T Sin 201 (*) ~203 Sin2 ° 3 W + 205"™ 205 W +c 

(8) j xsin 3 x 2 cos 100 x 2 (ix=ij2xsin 2 x 2 smx 2 cos l00 x 2 fl!x 
=-ij-2x(l-cos 2 x 2 )sinx 2 cos 100 x 2 dx 

u- cosx 2 Ji»(A) 

du=-2xswx 2 dx 

eUSll tLw ^idu- -2xsin x 2 dx ,k=cosx 2 -)o^(C) 

K=C OSJC 2 

= ~202 COSlO1 (x 2 ) + 206 COSl03 ( J:J ) +C 









M=CSCX J|»(A) 

du=-cscxcotxd!x 

^d U =~CSCX COtX dx , U = CSCX-? o±yj (C) 

ju 4 (u 2 -l)du = j(-u 6 + « 4 ) du=-lu 1 +lu i +c 

u=cscx -J(>j*j(D) 

— i^csc 7 x+icsc 5 JC+C 

(14) | cot 5 x esc 4 x dx 

jcot 5 xcsc 2 xcsc 2 x dx=-j-cot 5 x (l+cot 2 x)csc 2 x</x 

H = COtX j'l>>(A) 

du--csc 2 xdx 

JiSll VLa Jdu=-csc 1 xdx , u=cotx— ) (C) 

-ju 5 (l+u 2 ) du = -j(w 5 + w 7 ) du=-^u 6 -^u , +c 

u=cotx — ! (D) 

= -Icot 6 x-|-cot 8 x+c 
6 o 

(15) | cosxsin 2 2x dx 

= [cosx(2cosx sinx) 2 ix=4[cos 3 x sin 2 x4x 
=4[cos 2 x cosx sin 2 x <ix=4j(l— sin 2 x) cosx sin 2 xdx 

u =smxc)^) 




i 


M = SCCX du*&(L\ 
du — sccx tan xdx x — 1 ^wlL jj]| 1. 1> . . m 

v i du-secxt3axdx ,u=xcx-!uiiju(q 

ju 2 (u 2 -\)du=j{u*-u 1 ) du=l u 5 -l u >+ c 

5 3 

— ^"SCC 5 X~ isCC 5 X + C U = SCCX 

(12) j tan 25 x sec 6 x dx 

| tan 25 x sec 2 x sec 4 x dx=jtm 25 x sec 2 x (tan 2 x+l) ! dx 

u = tanx u^>(A) 
du=sec'-xdx x^^iiuLt^jill 

<iL* l Jdu=sec 2 xdx , «=tanx-J iA>"(C) 
j« 25 (« 2 + 1)' du = |« 25 (u 4 +2« 2 +1)£?«=|(« 2, +2« 27 +h 2S )4m 

= Sj“* + 3“’ + i“* tc 

^tarfo^+ltarf^+ltarf^+c «=tanH^j*J (E) 
03)J cot 3 xcsc 5 x dx 

j c °tx cot 2 x csc 5 x dx=-j- cotxcscx (csc 2 x-l)csc 4 x4r 




fltE 


M=cscxu’o*j>j(A) 

du=-cscxcotxdx x .-5 <*uiL ^ jill ^ ^ 

-co\.xdx=&f-<^du=-ucoixdx 

J^ifilifLu^-cot xdx=^- ,u=cscx-jo4^(C) 

=!^4=-I(K)‘*“=-'»m--l + c 

u. u 2u 

u = cscx -^.^(E) 

= — lnjcsc x\- — - — + c 
2csc 2 x 

rsinx sin 2 x j v __r-sinx (l -cos2 *) dr 

J VcosI i Vcosx 

w = cosx u' t>4 (A) 
du=-smdx x-i M 1 ) ^ ( B ) 

aLu < 4 *du=-aindx, w=COSX-J (C) 

= -j ^~ u \ du =-J(iT*-u 2 ) du = -2w 2 +Zuhc 
u 2 

W = COSX — JO” 3 -** 4 

= - 2 cos + |cos ! x+c = -2VcosT +2>/cos 7 I+ c 

5 J 


du = COS Xdx X-J Ai-uL Aii jil! Jj,l£ ^ 

>jdu=mxdx ,u=sinx-;i>jti(C) 
4ju 2 (l-« 2 )<fo =4|(« 2 -m 4 ) du=^u'-^u s +c 

«=sinx -^.^(D) 

=4sin 3 x-|sin 5 x+c 

3 5 

(16 M^dx 
tan 2 * 

r sec 2 x sec 2 x ^ r (l+tan 2 x) sec 2 x & 
tan 2 x tan 2 x 

«=tan.r J u*jj (A) 
du-^xdx o^(B) 

J^iai aIL. = S ec 2 xctc , « = tanx-J (C) 

du = J(-L+1) du =-Uu + c 

u- tanx -j (E) 

= --l — +tan x+c 
tan x 

(\l)\^dx 

J csc 2 x 

r cotx COt 2 X f -cotx(csc'x-l)_ ^ r 

' ncp 2 v J r.SC 2 JC 


jj A4a.l / 1 




U * k ‘ «i .« jjl 1*^1 / l 


A J..U1B UjJJ <1»4 


OT ( SS— 

taju+co&x pM+co&x siax+co/x 

CU 5 A nncr 


COiX 

-sinxcosx 


= f siiu cosjc ^ r sinxcosjc ^ r -smxcosx ^ 
smx+cos 2 x situ+l-sin 1 * J sin 2 jc— sinjc— 1 

u=sinx u' lp°j^{A) 
du =co$xdx x— 1 ^ulu jil' Jj-aUj jaj (B) 

iWS® <lL* ^fj u =cosjcdbc, i/=siiu-J lk»j« (C) 

-f ““ dir-H ^ du-H du 

^W-«A h-J 2V^14-4 

-Idu 

—l r^zL durl [_ d JL_ =-I (.M dt*± M— n 

= -iln!« -ll+-Ltanh " (-|« '^ +c ' l i' “ 

=-iln^ 2 -«-l|+-Lcoch ' 





n 


(19)f^<£t 

J cos~x 

^injc sin 2 * ^ nsinx (l-co s 2 *) ^ 

■* cos 2 * cos 2 * 

a =cos* J (A) 
rf« =— sinrfx x-S <ui >11 jjLj (B) 

(JJiii! <iLw - -sin ^ , w = COSA— J J* (C) 

=-jizp. du =-f(«-M) <fu=i + w+c 

u=cosjc-Jj«j»j(D) 


r+cosx+c 


(20)(^-^H :2 r jfOQs ^ 

J 2-f cos* J 2+cosx 

cos*=w-2 u=2+cosjc J (A) 
du =-sin dx x-J M4 j* (B) 

aJL* = -sin fix > u=2+cosjm (C) 

=-2 ( du = f ■ -2 du + j jf «fc =-2 h+41h|b!+c 

«= 2 +cosx-^u i J* i (®) 


'-4- 


2cosx+41n|2+cos.r|+c 


JJ W. / 1 


-■-■i.u oj aLU 






(22) | cos 5 x dx 

(cos 2 x cos 2 * cos* (fx=|(l-sin J i)’cosjr dx 

«-sinx j'jojiifA) 
du =cosxdx x-1 MIj >!i lUC ^ (B) 
aJLl. ^ j u =oosjiir , «-siiu— (C) 
|(l-U 2 ) 2 rfu=|(l-2u 2 +tt- ! ) f/« = M-^(i 3 -t-Iu 5 +C 

= sin x-^sin 2 x+isin 5 x+c u=siniHi*j*(D) 

(23) f sin 5 x dx 

. i 

|sin 1 xsin 2 xsinx dr=-j-(l-cos 3 .{) sinar dx 

U=C0&Jf 

du=-iinxdx 

JiSSll yl_w rf u =-sinxdr » M=co$ J-? (^) 

~|(l-« 2 ) 2 rfu =-|(1-2« 2 +h < ) du--u+^~ i« ! +c 

U=C0SX— {W 

~~COS X + ^COS } X-icOS 5 X + C 

3 5 


^ I I 


=|sec 2 x tan 4 x <ix-J tan 2 x tan 2 x dx 

= Jsec 2 * tan 4 * d!*- j (sec 2 x— 1) tan 2 * dx 

= Jsec 2 * tan 4 * a!*-Jsec 2 * tan 2 * d!*+ J tan 2 * dx 

= jsec 2 * tan 4 * dx- jsec 2 * tan 2 * ix+ J(sec 2 *-1) dx 

=Jsec 2 *tan 4 *d*-Jsec 2 *tan 2 * d*+Jsec 2 *d*-J dx 

=itan 5 *-itan 3 *+tan*-*+c 
5 3 

(29) | cot 6 * dx 

| cot 2 * cot 4 * cfcc= J(csc 2 *— 1) cot 4 * dx 
=Jcsc 2 *cot 4 *d*-Jcot 4 * dx 
=Jcsc 2 *cot 4 *d!*-Jcot 2 *cot 2 * dx 
=Jcsc 2 *cot 4 * d!*-J (csc 2 *-l)cot 2 * dx 
=Jcsc 2 *cof*dx-Jcsc 2 *cot 2 * at*+|cot 2 *d!* 
=Jcsc 2 *cot 4 * d*-Jcsc 2 *cot 2 * <2*+J(csc 2 *-l)d* 

=— J— esc 2 * cot 4 * ctc+J— esc 2 * cot 2 * d!x+Jcsc 2 *d!*-J dx 
=-icot 5 *+icot 3 *-cot*-*+c 


jisi jtsii JiU. 398 ^ ^ 


jji .I 4 J / 1 


197 




(26) J tan 5 * dx 

J tan 3 * tan 2 * &=Jtan 3 * (sec 2 *— 1 )dx 
=Jtan 3 *sec 2 * <£c-Jtan 3 * dx 
=Jtan 3 *sec 2 *<£c-Jtan*tan 2 * dx 
=Jtan 3 *sec 2 * dx-j tan* (sec 2 *— 1) dx 
= J tan 3 * sec 2 * dx - J tan * sec 2 * dx + J tan * dx 
=itan 4 *-itan 2 *+ln|sec*| +c 

(27) J cot 5 * dx 

Jcot 3 *cot 2 *d!*=Jcot 3 * (csc 2 *-l)a[r 
=|cot 3 *csc 2 *o[*-|cot 3 * dx 
=Jcot 3 *csc 2 *a[i-Jcot* cot 2 * dx 
=Jcot 3 *csc 2 * <±c— Jcot* (csc 2 *-l) dx 
=jcot 3 *csc 2 * d!*-Jcot* esc 2 * dx+jcotxdx 
=-icot 4 *+Icot 2 *+lnjsin*|+c 

(28) J tan 6 * dx 

J tan 2 * tan 4 * <ix = J (sec 2 * - 1) tan 4 * dx 
= J sec 2 * tan 4 * o'* -j tan 4 * dx 
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ifculuD 



j— > ' i i— iJ—la 

jiil jiL AjLa (jL«J V ^illj jc- 6jU& 

4j\ titfk jLaJ (Ji£j (jiajjju]l AiJjJbd V J 6 jujUaII 


|m Jv=«v-jv 


-• i^jl jajl a]Luu ^IhiLj Uil 



JjVi f>« 

^>1! 

jl 

Ji >> 

u=n 

dv = D 

du j4^ ^ ^ 

Y i*Jj j# jSi ^ 

U JiJatti jlj villi J 

(jvJ*l& jC <^J 

du = D 

v=D 


jAJI jjitf I ^ u,du,v,dv — ) lk>j^ f* 
^ U£ U ^uiji l*i jj£ J 6 t/ 11 t ^ LJ ^ 

(A) | re“ ix =>u=x" 

(B) jx"a bl dx >u=x " 




(jil->.rt4 Qi XCkl / 1 




jln(x+l) dx= xln(x+l) - j -^dx =jdn(x+l)-j -~^dx 
=xln(x+l)-j gjdx+ [ ^dx =xln(x+l)-|, dx+ [ -Ldx 
=xln(x+l)-x+lnjx+lj+c 

(11)] ln(xHl) dx 

u=ln(x 2 +l) , dv=dx 

du--^-dx , v-x 
x 2 +l 

[lnOc 2 +l)dx=xln(« 2 +l)-2|^ix=xln(x 2 +l)-2|t^tix 

=xln(t 2 +l)-2|^^+2]^*^ ln ^ +1 )-l^ +2 j^^ 

=xln(x 2 +l)-2x+2tair'x+c 

1 (12) J lnVx— I dx=|ln(x-l)= dx=jiln(x-l)<2x 

u=ln(x-l) ,dv=tdx 
du^-Ldx , v=Ix 


jjj j i 






«=ln(jc+l) ,dv= l -xdx 
du = -Xrdx , V = y 

JC +1 0 


jIxln(*+l)^ = jrX 2 ln(x+l)-lj 


*^dx 


6 J jc+l 


= lx 2 ln(x+l)- 
6 


lU — it idx 

6 ' jt +1 


= ix 2 ln(x+l)- 
6 


Ux^ldx-U-^rdx 
6 J *+l 6 ' x +1 


= lx 2 ln(x+l)- 
6 


= ijc 2 ln(x+l)— 


6 J x+l 6 ■’ x + 1 


= Ijc 2 ln(x+l)' 
6 


■^ ! +i"i't + 1 l +c 


(15) j ln(x 2 +l) dx 


u=ln(x 2 +l) , dv=dx 
du=-^dx , v = x 


jln(x 2 +l) dx- xln(x 2 +l)-2j-y— dx 


(jj 1*^1 / i 




rr 

■ 

H 

Ml 

H 

H 1 

Ml 

H| 

u 

M| 

M| 

HI 

Ml 

HI 

H 




=ixlnH)-W ll H +C 


(13)J xlnVjc+T <ix=Jxln(x+l) 2 t(x-|ixln(x+l)dx 


n=ln(x+l) , dv=±xdx 


du=-^dx , v=ix 2 
x+l 4 


[ixln(x+l)^=ix 2 ln(x+l)-l[^ 

:ix 2 ln(x + l)-lj^dx 

^ixMnfx+D-iJU-DA-IJ-L* 

= i-x 2 ln(x+l)-Ix 2 +i-x~ilnjx+lj+c 

(14)jxln 3 Vx+l dx=jxln(x+li dx=^x\n{x+l)dx 


h 

1 

H 

I 1 

Im 

Ih 

► 






iu=_^L_ 

dx=2{u-l)du^ix=2^du -:dx a#^ <C) 
dx= 2(u— Qdu , u4+^x -* ^ (D) 

=jln[ ^+VJ]- j^-=~i(2u-2) du 

=xln{x+Jx]-l (2u ~ l)(2u ~ 2) du 
J 2 u 

=x\n[x+Jx 

=jc1d[ j + ^/7]-|(2u -3+iV« 

=.rln[ x + VI]-« 3 +3u-ln|«|+c 

h=1+m'7 -*o*j»J(E) 

=rln[ x+VI ]- (l+>/x)' 2 +3+y*-ln|l+-/x|+c 

{19)J*V dx 

u=x 2 , dv^e'dx 
du=2xdx , v=e J 

fjt 2 e* dx=x 1 e J -ftxe*dx 





f tan' 1 * dx=xm- l x-\-l—dx 

J J l+x 

=xtan->x-ij^^ = *tan- 1 x-Iln|l+x 2 |+c 

(24) | cot ’ 'jc dx 


u= cot-'jc , dv=dx 

du=^L , v=x 
l+x 2 


| cotr'x dx=xcot- ] x+jj^jdx 
=xcot- 1 x+if-^<&=*cor 1 x+ilnl+x 2 +c 

2 J l+x 2 L 

(25) | sin - ‘x dx 
u=sin-'x ,dv=dx 
du=—jM= , v=x 

>/T7 

jsin-'x dx=xm-'x-\-jJ=dx 
y\-x 
\_ 

=xshr'x+lj-2x(l-x 2 ) 2 dx 

* f 2* 

=xsin- 1 x+(l-x 2 ) 2 +c=xsin- | x+-\/l--* +c 


I 


Jda*** Qi / \ 




m= lnx , dv-dx 
du=jdx , v=x 
2 2 

J(lnx) dx=x(lnx) -2[xlnx- Jxldx] 

=x(lnx) 2 - 2 [xlnx-(^]= 41 nx) 2 - 2 xlnx+ 2 x+ c 

(22) J x 2 sinx dx 

u-x 1 , dv=sinxdx 
du=2xdx , v=-cosx 

Jx 2 sinx dx=-x 2 cosx+|2xcosxdx 

u=2x , dv=cosxdx 
du=2dx , v=sinx 

|x 2 sinx d[x=-x 2 cosx+2xsinx-j2sinx& 

=-x 2 cosx+2xsinx+2cosx+c 

(23) | tan-'x dx 

«=tan-'x , dv=dx 
du=~dx^ v=x 
l+x 2 









(26)J sec _l 2x dx 
u-stc- l lx , dv=dx 
du =— — , v-jc 


H 

M 

H 

M 

H 

H 

M 

H 

H 

H 

H 

M 

i 

I 

\ 

i 


uu - — r -- , v-a 

2xW-\ 

\ sec’ 1 2x dx=xs&T l lx- \—^= dx^xszc' lx- f 1 Aj 
2xV4^-l 

-xscc-' 2i-l| , 2 dx=xxc l 2x— icosh l (2x)+c 

2 \iW-i 2 


(27)J esc -1 2-t dx 

u=csc~ l 2x , dv=dx 

du= — , v=x 
2xV4jc 2 -1 


[csc-'lr </x=xcs<r : 2x+| — ^L={£r=xcsc l 2x+[-=L=ir 
'ZvV4.x J -l W-l 

=xcsc" l 2x+If- F _2 == iic=jcsc- 1 2x+Acosh (2i)tc 

2J j(Z^M 2 


(28)j xtan-’x dx 
tan^ 1 jc , dv=xdx 
du --dx_ v _ 1 r 2 
1+x’ ' 2 


I 


^ ^ r T 



jxsiiucosxix=ixsitfx-ij si rtxdx 

=ixsirfjc-ij (l-cos2x) dx=ixsitfx-j ^dx +i | 2cos2xdx 

=ixsirix-ix+isin2x+c 

(33) j xtan 2 x it=| x(sec 2 (x) - l)<ix 
=|(xsec 2 (x) -x)dx=Jx sec l xdx-^xdx 

u=x , dv=sec 2 xdx 
du=dx , v=tanx 

jx sec 2 xdx-jxdx =xtanx-jtanxix-Jxdx 
=xtanx-ln|secxj-ix 2 +c 

(34) Jsinxlncosx<ix 
«=lncosx , dv-sinxdx 

d“=-§Mdx ’ v =- cosx 

J sinxlncosx dx=- cosx lncosx-J cosx dx 

=-cosx lncosx-fsinxdx 
=-cosx lncosx+cosx+c 


(jj / 1 






«=lnx , dv=xdx 
du-^dx , v=Ix 2 


f x(ln x)dx= ^x 2 (lnx) 2 -[ix 2 lnx-| 'Ufdx] 

= ^x 2 (lnx) 2 -ix 2 lnx+Ifx^= lx 2 (liu) 2 -ix 2 liu+ix 2 +c 
(31) | Vxlnx dx 


JVxln xdx-^x 2 lnx-|i|x ! i ix = ^x 2 \nx-^x 2 dx 

=2x 2 lnx~4x 2 +c=2^7lnx -|^ +c 

(32) J xsinxcosx dx 

u=x , dv=s\nxcosxdx 

du=dx , v=isin 2 x 
2 


u- lnx , dv=x 2 dx 

du=\dx , v=|x 2 
x 3 





u=sec- [ Jx , dv=dx 




X~X 




yjx-x p-x 

= XCOS-'y[x-\ f dx+i f y = 

4j JZ7 4J _r r 2_ r+ i_ 


[x^-x+I-I] 


■g- 1 ->/3c — i f _ -2j£±L <ix+l f 1 dx 

4 J , C7 4J -fr-IvUl 


=xcos _1 -Ix-\\ dx+i f 1 — dx 
2 -Jl-(2x-l) 2 

=xcos _1 Vx-i f (x-x 2 )" 2 (-2x+l) dx+i f 1 dx 

4J 4 yjl-(2x-l) 2 

=xcos' 1 Vx-i(x-x 2 ) 2 +isin' 1 (2x-l )+c 

(40)| x 2 tan _1 x dx 

u=tarr>x , dv=x 2 dx 

d u =-dx_ t v=|x 3 
1+x 3 


jx 2 tair’x dx^xHair'x-ij^-ydx 

fx 2 tair'x dx=ix 3 tan-'x-if?^rdx 
J 3 6J i +x 2 






2 

=xtarr l ^-f-“- du =xtan-'Vx~f «!+H j u 
l+« J l+ u 2 

=xtan-'Vx-f^±l du +[-!_ du 

W W 

=xtair'Vx-J £?«+Jj-Ldu=xtan- , Vx-u+tan- | H + c 

«=Vx -Ju i j»j(E) 

^tan-'Vx-VI+tan-'V* +c 


(39)|cos _l Vx dx 

u- cos _l Vx 

du=j ^ - zdx 

VKx IJxpPx 


, dv=dx 


, v=x 


jcos-'Vx dx= x cos ■ 1 -v/x^ + i [ — ^=d!x 

Jxp-x 

=xcos~ 1 JJ+lf j _ dx =xms~'Jx-\\p^=d x 

2J 2 4 \L_J 

\x-x Vx x 

= xcns-L/7-lf -2x+l-U r 
4J _2 


(j) Ao.1 / 1 









x = U 1 -\4.Jx + T = l* ^)U=y[x+\ 0 ] u±*( A) 

jy ^ \ 4j*Ja jill J^aUj 

du = P= 

2V* + 1 

Jx = 2h du c= dx ~ + 1 ~'dx ^ (^) 

ji&i<L^ix= 2adu,w=V x+ l -*<*"**(9) 

=xtair'J^+T-(-^~- du 

V+D 

= xtan- , ^c+T-f^^-^ ::1 du 
3 u +1 

=x tan* 1 •*/■*+! -[O-d^-du + ll -p - du 

V + 1 V+l 

=xian-’Vx+l -f iu + 2[ J— rfu 
J V+l 

= xtan - 1 Vjt+T-« + 2 {an ' 1 « +c 

u =Vx+T -Jiy>J^(E) 

=xlan-'J^- > ^+2tan- , ^/x+r +c 


^iL^* ijj ^1 / i 




T 


~3-'2T 



u=e x , dv=dx 
, i 

du=-~Le'dx ,v=x 


i .1 1-1 - i 

je* dx- jle* dx=xe*+Jx-i-e* dx+c 


=***+ 




dx+c=x* x +c 


(45)j$inh -, x dx 
w=sinh _l jc , dv — rix 

du = d* , V=JC 

>/i+7 


. J, 

| sinh ! r ^i= rsinlr 1 r-J y iic=«;inh' l j-||2x(l+^) ! £& 
=.isinh i x-(I+x 2 )j-k^j3mlr , j-/i+? +c 


(46)J tanlr'x dx 

w=tanh~ l x ,dv=dx 

du=-& - , v=x 
l-x } 


jliwk- y ju&J / 1 




(42) J e-'tan-'f 1 <±t 

u=tan _l e I ,dv=e ml dx 

du^-il—dx , v=-e-‘ 

\+e u 

[r'tair’e* dx^-e-'tm'e’+^&J-dx 
=-r i lair l e r +f-J— a[f=-*r , tair 1 c , +f — ^ — dx 

V Wv 

r -2x . -k 

=nr J tair l ^+j-^| — 

=-e x tair 1 e dx =-?* tair'e 1 -iirje 21 +i+c 

2VM 2T 1 

(43) J e lx sine' dx-j e‘ e‘ sine' dx 

u= e‘ , dv=e‘s\ae‘ dx 
du~e*dx , v=-cose‘ 

f^sine 1 <ir=:-e'co^'+Je r cose I ^= - ^ COSfI+s ' ne, ' t<: 

(44) |(^rl) gI dx=je* dx-jj(*dx 



* x — 


M =r' ,dv=sinxdx 
du—- m €~ x dx j v=-cos* 


r'sinx tix^-r'cost-Jr'cosxdi 

k = e -' , dv=cosx dx 

du=-e- x dx , v=siiu 

jr''sinxd*='-r'cosx-[r , siiix+Jr' sin* ti*]+fe 
| r 1 sin/<£=-^cos*-r ' sin* -^e~‘smxdx+k 
|r“ sin* dx+jr 1 sin* dx=-r’cos*-r'sinx+i 
2jr r sin*<£t=-e' , cosx-r'sii«+fc 
Jr' sin* dx=-Ir 'cos*-ie-'sinx+c ,c=^ 

(49) [ sin(ln*) dx 

j/=sin(h*) , dv=dx 
du=|coslnx<i( , v=* 

|sin()nx) d*=*sin(ln*)-J^cosGn*)* dx 
jsin(lnx) dx=*sin(lnx)-Jcos(lru) dx 


“ - xjtJ 




f tanh' 1 * dx=xtanlrx-L*_<it 

J W 

=*tanh -l *+“|- = ^-i*=*tanh' 1 *+ilid-’* 1 + c 
1 l-x 2 , 

(47)jVcos xdx 

u=e’ ,dv=cosxdx 
du-e'dx , v=sinx 

[r cos* dx^'sinx-jVsinxd* 

«=e' t x/v=sin*r x£c 
du-e J dx , v=-cosx 

Je' cos* ct*=e J sin*-[-fi'cos*+fe J cos* dx]+k 

\ e * co& j*=e J sin*+e'cos*-|?cos* 

k c os* iv+ [r cos* d*=e'sinx+e'cos*+i: 

2 k cos* d*=rsm*+e'cosx+i: 

l fil cas - r A=Ie*sin*+ie'cos*+c ,c=U' 

L 2 * 


(48 H sin* nit 

IT J 





H'i 


|cas(ln x) dx = .tcosM +[^in(ln *) - \ C0S ^ l xdx + k 
| coS (ln X )^= xcos(ln x)+xsin(ln *)-}cos(ln x)dx+k 
[ cos(ln x) dx + 1 cos(ln x) dx = *cos(ln x)+xsin(in x)+k 
2|cos(ln x)dx= xcos(ln xHxsinOn x)+k 
|cos(ln x) dx = 1 x cos(ln x) + lxsin(in x) + c,c = 1* 

(5 1) | sec 3 x dx=\ see ! xsecx dx 

u= see* , dv=sec*xdx 
du=stcxmxdx , v=tanx 

| sec 3 x <ic=tanxsecj-| secx tan 1 * dx 
| sec'x d!x= tan xsecx -j sec.t(sec 2 (x)-l)<ix 
j sec 3 * dx=tanxsecx~j (sec’x -secx) <£i 
j sec’* &=tanxsecjMsec 3 x+ Jsecx<ix 
jsec ! x £fr+Jsec 3 xdx=tanxsecx+lnjsecx+tanx|+fc 

2| sec 3 x dx = tanxsec x+ lnlsecx+ tan xj+ it 
[sec 3 x {ix=Itanxsecx+lln|scc*+tanx)+c,c=iA 


K =cos(ln*) ,dv=dx 
. V‘X 

jsinOnx) cti=xsm(lnjc)-jjrcos(Injr)+f s !!^!^ 
|sin(ln*)t)!^*sin(ln*)-*cos(ln*)-jsm(ln*)(ix+Jc 
Jsin(lnx) dx+ jsinflnx) <£r=xsin(lnx)-xcos(lnx)+jt 
2jsin(lnx)<it=xsin(lnx)-xcos(lnx)+i: 

Jsin(lnx) dx = ^xsin(liuc)— 1 xcos(lnx) +c ,c=~k 

(50) J cos(In x) dx 

u=cos(lnx) , dv-dx 

dn=-isin(lnx)dlx , v=x 

Jcos(lax) dx = xcos(lnx) +J isin(lnx) * dx 
Jcos(liu:) dx=xcos(lnx)+jsin(liuc) dx 

«=sin(lnx) , dv=dx 

<fo=icos(lnx)dx , v=x 










a wi'uM l Lx! 




x X I I j T 



j sec 3 * ic=tan*sec 1 x-3jsec i x+j3sec xdx 
4 j sec 5 * dx =ian*sec 3 *+|tan.xsec*+^ln , pec*+tan*)+<: 
j sec 5 xdx =iian*sco’ x+|tanxsec*+2lnjsecx+tan*}+c ,c=lt 

(54) j tan 1 * sec*d*=j (sec 2 (x)-l) sec* tix 
j (sec 3 *-sec*) dx = } sec 3 * dx- f sec* dx 
=1 1 an *sec* + iln^ec *+ tan *l-ln(sec *+ tan *j+c 

2 ft 

=4tan*sec*-^ln!sec*+ tan*,+r 
2 2 1 

(Sl)^L.>i jsec 3 x<£*^ 

(55) j cot 1 * esc* dx= j (csc 2 (x)-l) esc* dx 
j (esc 3 x-cscx) dx =j" esc 3 * dx- j esc* dx 
=-icot*csc*+iln , pcx-cot* l |-ln!csc*-cot*|+c 

L l* 

=-icot xcscx-ilnpc *-cot x|+c 

(52) Jta | cstfjfi* 

(56) j sin dx dx 

‘ V* = w '+Kj w-Jx 




IJarr 


(52) jese 1 * dx=j esc 5 * esexd* 

u =cscx , dv=ac-xdx 

du =— cscxcotx dx , v=-cotx 

(esc 3 * dx=-cotxcscx-Jcscxcot 2 xdx 
)’ esc 3 * i*=-cot*csc*-fcsc*(csc 2 (*)-l)(it 
| esc 3 * dx=-cotxcscx-j (csc 3 *-csc x)dx 
| esc 3 * dx--cotxcscx-jcfc: 3 x+jcscxdIt 
jese 3 * dx+j esc 3 * £&=-cotxcscx+talcsc*-cot*|+fc 
2j esc 3 * dx = - cot xese x + 1 n esc x- cot xj+A 
| esc 3 * a[t=-Icot*csc*+iln|csc*-cotJtj+c,c=iA: 

(53) | sec 5 * <£x=jsec 3 xsec 2 x<£t 

«=sec 3 * ,dv=sec 2 xdx 

da-h&c 1 xsecx\mxdx , v=tanx 
^«-3sec 3 * tanxir 

I sec 5 *: ii* = tan*sec 3 *-|3sec 3 *tan 2 * dx 

(sec 5 * tic = tan *sec 3 *-j 3sec 3 *(sec 2 W"0^ r 

(sec 5 * c(x=tan*sec 3 *-|(3sec s *-3sec'*)^* 






* j# Ux\ j | 





3*^ 



(60) j jcsin 2 Jt dx 

[xiO -cos 2x) dx = |1 xix -ifxcos 2x dx 
u=x , dv=co$2xdx 
du=dx , v=isin2x 

j xsin 2 x & = |l-x&-i-[ixsin 2x-ijsin 2 x dx] 

= ji-xtix-Jj-xsin 2x+i|2sin 2xdx 

=Ix ! -^-xsin 2x-|-cos 2x+c 
4 4 a 

(61)J xcsc 2 x dx 

u-x , cfo=csc 2 xdx 
du-dx , v=-colx 

| xcsc-x iix=-xcolx+|cotxfl!x=-xcotx+ln|sinx|+c 


jSii juii is JiUn 398 
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1 4 * : 


ju ; I 


jjsai'fSU ^ dx^D'^J F(x)=C^^ J ^ (5) 

al E ' >WjL(6) 


(1) 1-sin 2 6= COS 2 0 

( 2 ) sec 2 6=1+ tan 2 6 

( 3 ) esc 2 6=1+ cot 2 6 


0l \ i i.u\tL <L-fi (7) 


i ii5\ v, rt&.'fr (8) 

^ (3)+(2) r*J 






4, \ *1 1 fc aJ< j U YA i >. 

4 J 1 JI JjjaJj cJJSS ^ J^a 3 *UbaJ jLmII jd 

JJiSlI ,yu-Jj l*Ufi d 4&* jjA yb J[ Iflifi j'jJ 

CjLaHJc]' dbl p&MJj u/^juL 

jjIp \$y^ JJ£® yLw cJ£ b] ^L^laii ui 

[FWf-fl 1 , [F(jc)]* + a 2 , a 1 -[F(x)] 1 

.. \pi\ iilLJl uJi jJ Lf jU F(x) tlbll j J*> (1) 



Kpt jjj 

Ftol’ + fl 2 

F(x)=atanfi 

[Fwr-fl 2 

f(jt)=asecfl 

^-[FW] 1 

F(jt)=asin0 


0 Sijijli Icij ^ * j? 

^ ^ i£ w p ** & ^^5 




: • V 





4_ulLdl uUijjjjjj ij 






x~3tan0 J yijij 

<lui ^ijiii a* 9 lus j yui ^ ^ ^ 



tan 0 = y 
(9 = tan -'(^) 


dx = 3sec 2 0 dQ 0 

dx-3s&c 2 0 dd 4 ^=%a:= 3 tanfl^y 4 j^j*j(D) 

• J^SII a]Lu 

3sec 1 0d9 _r sec 1 6dd 


9tan 2 0 v9tan 2 0+9 J 3tan 2 0 -y/9[tan 2 i9+l] 

f stc 2 ed0 _r sec 2 gtfg = rsgc£^ 
W7Vsec J fl J 9tan 2 «sec^ J 9tan‘fl 

sJaar #^«=# «* <*>*>"" 

sin ”0 y 


*r ; 1 - 


' jLl 


=2[ % /cos 2 T 2 cos<?d 0 = 4 jcos 2 fld 0 
- 4 | 1 ( 1 +cos 2 ^) d#=j( 2 + 2 cos 2 #)d$ 
= 20 +sin 2 tf+c= 20 + 2 $in 0 cos 0 +c 


= 2sm- 1 (f)+2f^^- +c 




= 2sin«(|)+^ 




^ . 

.x=sin? O' (A) 

,uli 4 ija 0 j 4 jj11c]1 ^5 (B) 

sin0=x 

{?=sin'‘(x) \. 


>/l-* s 

dX=COS0 (10 0 -i Suijil' l 5~°^ (c) 

dx=cos0 d8 x=sindV i J* ! '4 i>*j“ (D) 
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■ L -- .. \..l t s * ■ *A*\k Lmt *• 




■ 

=f^0 , "' + 50o( 2 “’’ 2< ‘"' 

=5o " 4 500 s “ 2< tc= 250 9 + 550 2s ” * “» *« 
=2k f+ 250 Si " # “’ +C 

I CPC ■ 1 ( A ) + —1— 5. + p 

"250“ 5 + 250 * * +c 

=- i -sec~ l (A) + -L ^ j: ~^ _ +c 

250 5 ' 50 

(3)fV4-^ 2 dx 

Jt=2sin0 J »(A) 

MjLJl 4 oJo ijift 0 Cdj AjjliJl 4 \.A\\ f gj 

sin rv 

2 2 \x 

0=sin-‘(i) \* 

2 -i oV 


^ ~ 2 COS 9 d9 0-2 <i*i jil' Jualii (c) 

& = 2cos Odd x=2sintf iAj* 1 (D) 

JiSSliL.^ 

l^&T 2m8d9=2y\-m 2 e~2cos9d6 


- * 



'A^- u , 


t 


U? U*]f\ 


iuiiJIUljul-i- : 





r X ^ 


dx = 2cos8d0 




dx=2cos0d0 i*U*j J=2sin^ ^ ,> l ^ ^ 


JifiiL, i 

iT 


psin^V 4 ^^^ 2costfrf5=32jsitf ^sin^ cosflrftf 
=3 2 [si n 1 v'cos 2 ^ cos0d0=32jsi^e co fed# 
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i/| 


1 ■■■*«?.' jyj < L-! ~ 



ms* 




dLx = 2sec 0 tan <9 dd 

dx = 2 sec B tan 6 dd'+^^j *=2secfl ^ ^ (D) 
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1 sec $ - 1 sec 2 0 J sec*0 

= f -f^9 cos 2 e rffl-jcos ! 0</0 
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=j u 3 (u 2 -l)du =|(u 5 -« 3 ) du 

=l« 6 -l«Hc 
6 4 


=isec 6 0 -isec 4 0 +c 


=i[-i ]‘-i [ j =] V 

6 VP? 4 


M=sec0 


x IN* aJLjiaIi cjjLi (E) 


(jj lo.l / 1 




' 


=Isin 2 0 -^-isin 0 cos 0 +c 


2 2 2 


: X ^JVa> <ILuJ) 


2 ^7 2 


sj&(E) 


=5T= -ftan- W -l_i _1 + 




■-—£ — r - J-fan -'(r)- X , 

2+ 2-f 2 2 W 27^T + c 


( 21 ) 

J d-x 2 ) 4 


sin 6 1 = jc 
* 9 = sin -'( jc) 


*=sin0ul(»(A) 

iliUI iiijill qa 0 7«jSj <uEJI <^1 lui ji»i (J) 



— 1 4iuuHj AjJa^all JjJalij ^ 

dx=cos8d0O 

dx=cosod0 jt=sin 0 ^j^ cw* (D) 


1*5 


/ 1 


a ..iL’it l 1 ml a 1..1- 



m 




(Bpfi^dx^lx^-WY dx 

jc 2 =2sin0 J (A) 
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dx=2sec 1 8d6 x = 2lan 8 


| ftanfl+2 2 sec HdB 


(Atan'e+A) 1 


= 1 f 2sec 2 9 (6 tan tf +2) ^ = \ r_6tantf ±2_ 
gj scc^0 4-* se ^ 






*' s f 

0=siir'(|) 


t/« = 2cosfl(f0 


0 —3 4a-uRj AjjJa jili (Q 


du = 2 cos 8 d6 W^j w=2$m0 y^j" (D) 

^aI£]I 2 JuM 

jV4-4sin : 0 2costfd0=2jVl-sin : 0 IcosBdd 
=2|- v /'cos 2 5 IcosedO^co&BdO 
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JL dx 

-i[_k - 2_ . ^.jr 2.^__ 

2V-2x+5 V + 1 

-yin x 1 — 2 jt + 5j— ^-Lan -'(Lx-L)+c 



r 4jc + 4-4+| , 4x4-16 

=2 Ldx= 5f_ 5 , 

4 J 2x 2 +4x+ 3 4 2x J +4x+3 

5 f 4 jl+A _ 1, 16. f 

4 J 2x 2 +4*+3 4 5J 2 ;t 2 +4x3 


5f 4x±4 rfr-lf . dx 

4* 2jc 3 + 4x + 3 2J x l + 2*+I 

2 

S.f _ 4x.t 4 dx- 2f * 

4 2x‘ + 4x+3 J x 3 + 2x+1-1+I 

2 

if 4 x±4 <L_ 

4 J 2r+4x+3 j (x+1) 2 +I 

if 4x+_4 dx- 4 [ dx 

4J 2x 2 +4x+3 j (V2x+V2) 2 +1 

Sf 4 a + 4 j 4 f 72 th 

4 2x 2 +4x+3 ^ (>/2jr+V2) 2 +l 

^i-ln'ix 2 + 4x+3|— -4=tan -'(Vix+V ^ )+c 


(4) f — 4^5 x ^ = _5 

X 2 — 2.x+5 2J.^_2 x+5 


t L 






U>: - 


- t r t k 


. x f r - If </*=-![ -&X-444 . 

( 6 , ^jKi+io * ^^+'° 8 J^^+io 

_1 r -&M —^A\- , & — 
y £V-4x+10 " j-V+*- 5 2 l 

ir -8a-4 w r -lf <fr 

^ ^jc 3 - 4 x +10 4 j-[x 2 +x+i-i-|] 

-If -*r-4 _*-![ __ 

8) ^m^io 4J 

if , -fa-4 *4f — &_ 

8 -J^4x -4x-MO 4 ‘ J i 4 u U+5) 

-ij(-sj-4x-4j‘-4xtior*--j r; j-j=j^jr 

v JiT 


f TWii 




=-U-4x 1 -4x+I0-I 
4 4 


O!^ l\ 






i f -2x+4-4 As 


-2x+4 _ dx x 2 f & _ 

/-r+ 4x-3 J-U 2 -4 x+4-4+3] 


r lT 






J(-2*+4)(-x J +4x)'’&+2| 


, -Jt 1 +4x+2sin- 1 (l^-l)+ c 


fl)J - r r 

-U-^x±L^-dx-U zh 

2 J-x 2 +4x+5 2 J-fjr 3 -4jc-5 




J-x’Hx +5 


hi jc 2 -4jc+4-4-5J 


-if ,~ 2jr+4 -ir-f-— & 

Z ; / 2.x . r t \ rj « 


4 V-r +4jc+5 V-fM -5] 

- 2 ^+4 A -} ^ - 

2 V-x J +4x+5 /9-(x-2) ! 


-i|(-2.r+4)(-x : +4x+5)"'4t -1}-^=^ 




-ij(-2x+4)(-x : +4x+5)' J &-}- r 




^Ar?+4jr+y -sui-'(^x-|)+r 














YJm 


( 9 - 9 siir»)' (?)' ( 1 -sinV 

(1— sin 2 6 ) 2 (cos 2 5) 2 

i|3sin*+7 ds= i ( 3sin9£7 rfe 

91 m’« 9) cos . e 

y cos 0 9 J COS 2 0 


3 ^cos^ cos 6 »^^ + 9 l sec2<9 ^^ 

\\&Mstced6+lfec 2 ed9 

=isece+ltane+c 


^7=^=+i— *=L 
\ 9 -(t- 3) 2 9 ^ 9^3 


; X aJLaaII c_uSj (E) 






2*304 



j^l-sin 2 # co$6d9= Jcos0 cos 0d9 
=jcos 2 0d0=ij(l+cos20) d9 

Li 

=\Ud+Um2edd 

L* Ld 

= \\dO+U2cos2edQ 

L, ^T* 

=i^+isin2e+c 
2 4 

=i0+^sin0cosi9+c 
2 4 

=i 0 +isin 0 cos 0 +c 

Li Li 

\ x (E) 

=Isin->(Jc-l)+l(jc-l)Vl-(Jc-l) 2 +c 

(4)j x^2x-x 2 dx 

jxj-(x 2 -2x) dx- j x<J-(x 2 -2x+l-l) dx 

=j W~[(*-l) 2 -l] dx = \x^\-(x^) 2 dx 

jc=sin<9 +1 , jc— l=sin<9 u ! ^ ( A ) 
*LUl iui jill j* 0 2uij JjjUI M 1 ^ OP 


jj / i 





• x <lLuwll 

=-lWHx-!) ! ]’ +l sil >' l M)+i(A:-l) 1 /H^ +c 


J=& 
1 V «2 


[ 7 = ^ - dx=\ - jc 2 fa 

V" (* 2-4 *) 2 ~ 4jt +4-4) 

= l T~=r=^ = f- ~r=^=dx 


V-[U-2) 2 -4] V 4 -(x-2) 2 

Jc=2sin0 +2 ,x-2=2sin^ J (A) 

alu 4^11 ioi jju (B) 

sin0=*z2 

2 

^ = sin-'(£lL2\ 

2 ; 


/ 4 -u- 2) 3 




sin 0 =*-l 
^=sin _, (jc— 1) 



Jl-(x-l) 2 


dx = cos9d0 


0 — J 4j**dllj Alua^ill 


a:— l=sin(9 , jc=sin/9 + i^jilb^(D) 
Ji£ii iL» jdx =cos d dd 
j(sin 0 +l)Vl-sin 2 0 cosddd 
= J(sin 0 + 1) cos 2 0 = J(sin 0 cos 2 0 + cos 2 6)d0 

=|(sin 0cos 2 6 d0+ i J(l+cos20) d6 


j-sin 0 (cos 0) 2 d0+jid0+^j2ms2ffde 
|cos 3 0 +I^+isin 20 +c 


= '~COS 3 0+i.0+i 

3 2 4 

f*f\n'k r\ 1 1 n . 0 


3 Cos3 ^+4^+|sin^cos^+c 

^ 24 

2 C OS 3 (9+i^+I s j n ^ cos ^ +c 
J 2 2 


4 UJ A«J / J 




a- 2x+l 


0=tair'(^±i) 

V3 


*iu\ (> e ^ <£hji ^ _ 


(2* + l) 


dx=Jlstc 2 ed6 



'(2x + I) 2 + 3 


0 _1 A-LMiilb AjJajill (JjJalij (c) 


^r-SCC 2 0 X+~=—{(LT[0 oK 3 ^ (D) 
^ 2 2 

cUSfll mJLuu ^ 

^tanfl-3-i r- 3^tan^-5 c 

1"! — 2 — A— ~stc 2 e d9 =li f_ 2 2_ ylscdddd 

[^tan 0+3] 2 2 9J [tan 2 , +1] 2 2 

1f -.^t an ^-5 r- r hUtmd-^ 

= l j\-j^4^edeM\-±^ de 

(sec^) 2 9 (sec<9) 


dx=2cos0d9 0J^ja«A4ifi (C ) 

j-2=2sin<9, x=2$in# +2^ yu ^ (D) 
^ = 2 cos 0(/0 

j(2sm£+2y 2cosg ^ = r(W g+8sing+^ 
iM-4sra’* J 2c « 

j(j(l-cos20)+8sin9+4)dO=-sw28-kom69+c 
=-2sin9cos9-8cos9+60+c 

; x aIL-JI u!i£j (Ej 

=^2^-( x ~2y oJ4-{x-2f ,£ c :„-ux-2\±r 


2 2 
, iJd~(x-2) 


_-8^ — i — -+6sin _I (^)+c 
2 ^ 


— 4V4-Cc^ 7 +6sin- 1 (^2)+c 

(VlyJlrL-* 

[x +X + 1] 

f — k-1 dx = f— — ^ — r* 

( ^ 2 + ^|-l+ 1 ) 2 1 [(* + |) 2 + 4 ] 


■ z+ t-i +1 J 


2 2 ^ ^ 




tii t ij j 






HjjjgfcaS :usZ*M 




*■51 


- 3 j(^ 2 )J x + 4 x +4 4 + 8 ^. 3| ^ 2 )J(x+ 2 f+i 

x=|tan 0-2* x+|=2tan^ u'o^A) 


tan0=2th2 


Ailuill AjJajill ,jx 0 A^ajJj <uHJ| <Luj]l <Uji Qaj (g) 


0=tan-'(2*±2) 

2 


(3 jc + 2) 



(3* + 2) 2 + 4 


cft=|sec 2 0d0 


0 1 Ajjuiilb AjjJa jill (Jjalij (c) 


cft=|sec 2 0d0 jc+2=2tan0^->^t>j"(D) 

3 3 3 

jjissn yL^ ^ 


-3j[2tanfl -2-2]^4tan 2 6!+4 2 S ec 2 0 c /0 
=4[[2tane - |]Vterf^2T sec ?ed6 =4 j&aitf - 1 sec0 set?^ 


<£**** Ui±»x\ I \ 








=4j tan^ cos 2 0 ^-^j±(l+cos2tf) de 

^jmico^de-MjdeM^de 

=4j sin6»cos^^-lMj^-Mj2cos25^ 


J 9 j 9 

= 2sin 2 0-tf 0-M s i n 20+c 

=2sin B 9-^^-mB costf+c 


\ X 4jLw]l U& (E) 


M= -Mtan-'(2^i) 
r+n 2 +3 9 V3 


/(2j+ 1) 2 +3 J y 
_lM 2iH 


n /(2jc+1) 2 +3 V(2jc+1) 2 +3 


= j(2x+l) 2 _10V3 tan -. ( 2x+l)_ 6Qx+30 +r 
(2x+1) 2 +3 9 73 9(2x+1) 2 +27 


( 7 )J (x- 2 )V 9 jc 2 +12jc+8 


J(-t- 2 ) 79 [i 2 +|i+|]& 


U* -io.1 / 1 






3i 

1 






: |(M|- 1 ) cos ^^=f(sm. c °s.- cos 2 ,)^ 
=Jsin0cost?d0-ij(l+cos 2 0)d6 
=Jsin tfcos^ d0-ijd0-ij2cos 2 edd 


=lsin 2 0-l0-|sin20+c 
2 2 4 

=isin 2 0-i0-isin0cos0+c 


x yui (E) 


i 7 =^= -ltan-'(i+l)+l ^tl- 1 
#c+l) 2 +l 2 2 , W) 2 +l J(*+l) 2 +l 


- 1 tan" l (-T+11+ *+l +r 

2(jc+1) 2 +2 2 ^ ; 2(jc+1) 2 +2 


>i jiisi a*a|jaU it, _jiu jju. 398_^^^! 


24| 




OJ XcJ / i 






_ 3 [ V(* + l ) 2 -4 ]’ 


i/2 2 


(x +2 jc+2) 


f— 2 r* = I V-y4x 

V+2*+M+2) J [(*+!)■+!] 


tan<9=x-}-l 

0=tan _1 (jc+l) 


x=tan<9 -1 ,jt+l=tan0 d(»(A) 

*1U\ AjjJa jill 0 AajS j 4 nl^ll <iuu)! jjxj 00 



dx=stc 2 od0 


(x + l) z + i 


0 _] AjiiuSb AjjJajjll tjualii (C) 


dx=sec 2 6d0 x+l=tan0 
(tan 0 + 1 ) J sec * 


>:«3f 


1 ^“** jj AoJ / | 




UJ <bl- 



* • 1 1 J'jMl J-«Li3 ... , u 

jM ) Ml M 6* j(Si Ml M |jj - Vj i 

Aj jaj iic. 

I (jA JlaJ V JJ^'j j) Jakill jjJa ^HJl 

aAjLJi iljftVl ^ i&» V JC 2 +fl 2 o"j- £ J 4 ^ (A) 

-:j* 

Ex: x 2 +4 , x 2 +25 , jc 2 +1 

>Ji >*J (i^'ojc 2 +fo+c^' j l ^i (B) 

: Aijkll .ihc-VI (jlLj 4ikj ji«j V ty-Atac< 0 

EX: ^ 2 +;c+2 => fl=l,6=l,c=2 
(1) 2 ~ 4(1)(2) =1— 8=— 7<0 

-: JU1I jajll (jlc. Ajj ja. J] Ai jM (2) 

(5 jaj AlUJi a^A ^ Ailing AjltA. JJ jC- jc- (A) 


jj J4J / 1 





j^uJi iW? j*^ 1 -Uj (jjU ^ 

A,B‘C 

j+ 2 = AU + 1)+BU~2) ^S'jls 

-; -^7 oj^ 

V* d*** x -1 ^ u*jfc -: *i*jUl 

X Aj^jaji JS t£]}j I jL-a 

£x :- 

x + 2 = A(x+l) + B(x-2) 

-l+2=A(-l+l)+B(-l-2) , x = -l 

•-«-i 

2+2= A(2 + l)+B(2-2) , x = 2 

■ a-4 

” A 3 ... „ 

jiwjjjll j' ijiaJl iijkj CiVjkjLaJI oik dbj 

Ex :- 

x + 2 = A(x+1)+ B(x-2) 

E B(0-2) , x = 0 

) 

>(1-2) , x = l 

») 


JTs&r**^f* + lS^* 

,j* yrii (4 jjU*) *J>. dai jjc JaljC. je ijU f lLll jLS lj] fl)) 

; LS fliJt ij» j ; j*j kUl 

f_ _^ x ) — 

(at +6)\... J ^+* V+*) : VW 

£x:- 

f_ 3 *=2_ £ = f Ax±B & + rfr+P r A 
(x : +l) J J **+1 •(x 2 +l)‘ 

Ajia* jiillj 4jkaJi JJjJ J& (E) 

a^>j <l>j jj* JS Ji« **•>•* ** 5 JJ^ 1 J ***** 

£r;~ 

i 3x^_ __ *+J?-A+|f * 

J(x+2)(x*+l)x2 Jx+2 W j * 

■All p* j\ > iwVi JjU ^ 

cum js jc. usu Jju J* iV' u>n ^ ■>* oUlJ 








4-j— JJ—M l— ill 


^ l — ^ 

jcH 4x 


<*> 1 ^ 

r 5 jc— 12 


(S) I^g+4)* = f4* + fir* 

tr\ 5x— 12 - A. 6 
^x(x+4) x jc+4 

(D) iiz!2_= ^(^ + 4 ) +Bx 
x{x+A) x{x+A) 

(E) 5x-\2 = A{x + A) + Bx 

(F )5 (0) — 12 = A (0 + 4)+ 5(0) ,x = 0 

.\ A = -3 

5(— 4) — 12 = A(-4 + 4)+ 5 (-4) ,* = -4 

!i^+l)‘ i ‘ = ' 3 Ii' ll+8 I^+T* 

=— 31n|^:|+ 81n|jc+ 4j+ c 



2 ^ w* (1) yjUI ^ isaiuB jj okll aj, ^ 

jjjljUJI r^L A 

2A-45 = 4 (1) C ^ 

2A-5 = 3 (2) 


-35 = 1 


, s =-i 


/. A = j J 6, (1) ^ L&y&u 

jji jJall Cjl jiilall CjX«U-« t5jluU jL ^Ujj -• <ini]| Aijjlall 


Ex :- 

*+2 = A(* + l)+fi(jt-2) 
A + B = l ►(!) 


jaSjJall X CiX«lx4 ftljuflAJ 


A-2B = 2 — ► (2) oaO^l s, i^ 

jJiljU-al! £ jLj dlj j jjjbUAl JaJ UiiaJl Aljla 

4 + 5 = 1 — (1) 

A -25 = 2 — »(2) 

35 = -l .-. g = -i 

. ^ _ 4 ^ J^j(l)AllUJI^U^J*^J 
3 

M» J-ISjj jaJI J J^SII ^ LjjIc. UU»J yjll jJO tW" (5) 

<UUI Jifill (3>J j! jjilju ^ 


Oi 40.1 / 1 




L« 4ol / | 


^jjiuJaLL 






(«!(2M) A 

<«f( 

*+10 - A + B 

[L> (27-l)(x+3) 2x-l x+3 

(n) x+10 _A(*+3)+5(2x-l) 

^ (2jc-1)(jc+3) (2jc-1)(jc+3) 

(E) x+\0 = A{x+3)+B{2x-l) 

(F) I+10 = A(l+3)+B(2(l)-l) , x = l 

A = 3 

-3 + 10 = A(-3 + 3) + B(2(-3)-l) ,x = -3 

/. B = -l 

(p)f X +^Q d\ - f 3 — fa - f_Ld!x 

S; J(2x-l)(x+3) J 2 jc— 1 J *+3 

f x+10 j r _3f 2 - f J_dtt 

J (2^I)U+3)^ _ 2J2^I J *+3 

=|ln|2x-l|-ln|x+3|+c 


6? / i 


ilA1 yiujy-u_ 


,4: ; i x x 


(F)4-7=0(l-2)(l+2)(l+l) ,x=l 

• D=i 
' 2 

-4+7 =C(— 1— 2)(— 1+ 2)(— 1— 1) ,jc=-1 

•C=I 
' 2 

32 - 14 = A(2 + 1)(2+ 2)(2 - 1) ,x=2 

■A-l 
“ A 2 

-32+14 = S (—2 +1)(— 2— 2) (—2 — 1) ,jc=-2 

■ ,J 4 

^Ml-^+|liy r+ 2| + I ta | x+ ^ + I lB j x ._^ +c 
J *>-4x 

(A)f^irll^i / ,r = f 5 xM0jt-8 j 

] ^-4) * J xtps&tfj** 






4x-7j 


(xMXx j -I) A f(+ z 2l(x+2)(.t+l)(. t -l)‘ 


4x -lx 




4x -lx j.. 

7 . /■» w . i\i tT "4 


' 'J (x-2)(.v+2)(x+l)(x-I) 

cn 4 x 3 -7x . AJiCiD 

V2)(x+2)(x+l)(x-lf x-2 x+2 x+1 x-1 

(D) 4x J -7x 

(x-2)(x+2)(x+l)(x-l) 

®4t 3 -7t= 


A ? 


L# Attl / 1 






5jc 2-1 O.r-8 _A + B + c 
x(x-2)(x+2) * i-2 x+2 

/ 5 jc 2 — 1 Ojc — 8 _ A(x+2)( x-2)+B(x+2 )x+c(x-2)x 

{D) ldPzm) x(x-2)(x+2) 

(, E)5x 1 -\Ox-8=A{x+2){x-2)+B{x+2)x+c{x-2)x 

(f)-8=A(0-2)(0+2) ,x=0 
:.A= 2 

-8=B(2+2)(2) ,x-2 

:.B--\ 

32=c(— 2— 2)(— 2) ,jc=-2 

.•.C=4 

I^^5*= 2 1”W- | «H +4 4 +2 I +c 

( 8 >f (x! f^4) A 

M) f(i-2)(i+2)( I +4)' it 


(jl / I 


^jJlUyULL 




1(jc-2)(i-1)(i+1) 

fn 2 x 2 - 5 jc — 1 - A + B + c 

lCj (i-2)(H)(^+l) *-2 jc-1 *3 


(n't 2r-5H _A(x-l)(j:+l)+5(x-2)(x+l)+c(A:-2)fjc-n 

1 V2)H)(*fl) 


(£)2i 2 -5^-1=A(j:-1)(x+1)+5(x-2)(^+1)+c(a:-2)(^-1) 


(f) 6=C(— 1— 2)(— 1— 1) ,x=-\ 
:.C = 1 

-3=A(2-1)(2+1) ,jc=2 

•\A=-1 

-4=B(1-2)(1+1) ,^1 

:.B=2 


f 2x2— 5x— 1 

' (»^(?55+5 £fr =-ln|jc-2|+2]n[jr-l|+Jn|jc+l|+c 

(U) Ifeyr* 

W Ife?r* 








//^a 2x 3 — A j. B j. c 

[L) (x-2)(x+2)(x+l) i-2 i+2 i+l 


2x-3 -M.x+2)(x+l)+B(x-2)(x+l)+c(x-2)(x+2) 

[V) (x-2)(x+2j(x+l) {x-2)(x+2)(x+l) 


(E)2x-3=A(x+2)(x+l)+B(x-2)(x+l)+c{x-2){x+2) 


(F)-5=C(-l-2)(-l+2) ,x=-l 


-l-B{-2-2)(-2+l) 

-H 

l=A(2+2)(2+l) 


, x =-2 


•A=l 
" A 12 


(g) l (jc-2)^+2)(x+ 1) ^12^-2 * 4^+2^ + 3^+l^ 

(10) ll?S^2^ 


2jc2— 5jc— 1 j v = rJ*izI*=L-<£c 
xi(x -2)-(x-2) JM)(x 2 -1) 


jj a«J / 1 









/r\ X 2 -_A_+ H + Q 

( C \x+2 y x+2 ( x+2 ) 2 {x+iy 

x i _ A[x+2) 1 +B{x+2)+C 

{x+2 f 

(E) x 2 = A{x+2f + B(x+2)+C 

(F) :.C = 4 , x=-2 

:.A = 1 A usijUl ^ x 2 si jLuj 


0-4A+5.\S=-4 B ^ x ^bb-«sijluuj 



< c) f^ = A + uV 

2x-A = ^M 
(Z)) W (x-1) 2 

(E) 2 x-A=A{x-l)+B 

(F) 2-4 = 5/. 5 = -2 .* = 1 

f^F' fc=2 l3*" 2 l (l " 1) ' !A=Jb ^ ,+ A +c 

(12 >fw & 

M) Iw* 


15^* jj .XcJ / 1 


^ .,131 uJaUL 






A=-i (!) j i&J&J .-.C=I J* tWi(2) f (1) ^ 

(8)1 2 f 3 , -fa 

Vl)W 

I =i ta M-4i4 + H + 1-4S4 +c 


x 4 +4x^+3 


] (x 2 +3)(x 2 +l) 

(C) - 1 — Ax + B i Cx + D 

’(xH3)UHl)-^3- + ^T 

(n) 1 _ (Ax+B)(x 2 +l )+(Cx+£>)(x j jjl 

U j + 3 )(x 2 +D (x 2 +3 )(x 2 +1) 

(£) 1=(Ax+B)( x 2 + i) + (q + d)(x 2 +3) 


tA 4 ** 6? ^ \ 




(x-l) 2 (x+l) 2 


dx= l A dx+l-^dx+{-(Ldx+\JLdx 
J (X~1) 2 J X+1 J(*/ 


in 2x+3 = jj. + _^_ + _C -+ _^p 
(x-l) 2 (x+l) 2 1-1 (x-1) 2 x+l ( I+ l) 2 


2x+3 _ 4x-l)(x+l) 2 +B(x+l) 2 +ax-l) 2 (x+l)+fl:i-D 2 


(x-l) 2 (x+l) 2 


(x-1 W 


(£) 2x 2 +3=/l(x-l)(x+l) 2 +5(x+l) 2 +c(x-l) 2 (x+l)+Z^x-l) 2 

(f) 5 = B(l + 1) 2 , X =1 
B = i 


5 = D(-l-l) 2 fJ = _i 
.-.D=I 

4 

0 = 4 + C *(1) 

3 '-A + i+C + i,x = 0 

- A + C = 1 — ► (2) 
2 


jijJal! ^ X SIjUj 





x 3 ctUuaju 

A+C = 0 — Kl) 

X 3 O^Ubu sljUuj 

B + D = 0 — K2) 

(jj x »l jUu 

A + 3C =0 — >(3) 

ji jlall ^ ^aILaII JjlaJl uXolu Si jLuJ 

S + 3Z) = 1 >(4) 

.-.A=0 . , .C=0(ji 6 cU»j(3)t>(l)cj^ 

.-. 5=-l (2) tA .-. D =1^ ^ ( 4 ) <> (2) C 

( ^f(x 3 +3)(x2+l) dx 

V 

_L 

= ' "77= j — dx +1 [— L- ^ 

2^ j (JL) 2 + i 2^ 2 +l 

V 

= 'i tan " ( t )+ 5 tan " (I)+c 






1 - Ax+B x Cx+D 

* 2 +x-n * 2 +i 

m 1 JAx+B){x\\)+{Cx+P){x 2 +x+\) 


'(jc j +x+1)U 2 +1) 


{x +x+l)(x +1) 


(£) \={Ax+B)(x 1 +[)HC.x+D){x^x+\) 


A+C=0 — <1) 

^jiS jlall ^ L ^ J >^ JLg *1 

fl-i-C + D = 0 — ►(2) 

y X •' jUiJ 

A+C + D = 0 — -(3) 

jjijUi ^ AjlLoil J Ci5W** Si jW? 

B + D=l — *(4) 

.•.Z) = 0>lU^(3)i>( 1)C-^ 
.-.C=-l> J-^(4)<>(2)C>? 

J --A=1,B=1 


S + 4P = 1 — ^4) 

; ,A=0(l)^uJ^.-.C=a>tU: (3)^(1)^ 
. g __] (2) J 1 .-. D =1^ ^ ( 4 ) 0 4 (2) C->^ 

4/?^ ‘few* 

= — Lf 1 — dx -+-U -- - dx 

I2'(x\i + i 3 J * 2 +l 

2 
i 

=-i[ — 2 — fa +!(_!_ -fa 
6wi) J +l ^ *2+1 
2 

^-itan'^+Itan-'W+c 

0 L 3 

M) fe’-+7+ 1 |)(i^+I)' 1 ' 


* iji -IftkJ l I 










m 




( A ) [^H2 xtifa 
J (* 2 +D 

(B) \^M^dx =[M±A dx + [_Cx+D_ dx 

W J ^ 2 +l V+l ) 2 

(C) ^ML=Ax±B + Cx+D 

U 2 +l) 2 * 2 +l (jc^+I) 2 

(D) *!±2x+2. = (Ax +j B){x 2 + 1)- + {Cx + D) 

(* 2 +D 2 (x 2 +l ) 2 ^ 

j ( £ )* 3 +2*+2=(A*+B)(;c 2 +l)+(a+D) 


•'• a=i 


■'• B =0 


A + c = 2 .-.c = i 
B + d = 2 ... D = 2 


jjSjkll ^ j3 Cj^joIxa filjLuuJ 

jj3jjall ^ x SIjLiaJ 

U*ij] all ^ Allkoll Jj^J' 











— - ^ I zx \ 


•(^ 2 ) J W J (x* 2) 2 

-L[Ji-di-lr(2x(x^2)' : dx 

2V-+2 21 

W l^ddx 

(B)\x±^±dx 

]1 J *~l 3 (jc-1) 1 V*) 

tr> xl-4i-l_A + fi , C h D 
X{x-\) } X x~\ (x-1) 1 ^_[)5 

1 (Dl . A(x— 1) J +Bjc(.r— l) 2 +Cjc(x— l)+_Ox 

*■ x{xA f 


(20|-^^4^ 

(x : +2) 

(B) I-***- dx = j£*±B dx + f Jj+D-dx 
' 3 (*H2j* x V2 J (. t i+2)- 

fn x 3 +x ~ Ax+B + Cx+D 
(XH2) 2 .r+2 (x 2 +2) 2 
x 3 +x _ (/bc+5) (x*+2) -i-(Cx+D) 
(x’+2) 2 (x j +2) j 

(£)x 3 +x=<Av+B)(x 3 +2)+(Cx+0) 


jtf jU) ^3 j 3 C^Uxa #1 jlo4J 


2A +C = 1 C = - 1 
28 + 0 — 0 :.D~0 


OtfSjil' LF* X 2 

uflMJx 

UIImII 




I 




(23)J 


xn\ 


jc 3 +2jc 2 +x 


dx 




(B)[_5!+l 

jc(jc+1) 




Vl ) 2 


(QJ^=A + _B + C 

W 1 *+l (jc+1) 2 


(D) -13+L_= A ( x +tf+Bx{x+\)+cx 
*(x+l) 2 x{x+\) 2 

(£)x 2 +l=A(x+l) 2 + fix(^+l)+a 

(F) l = A(0 + l)3 , * = () 

•'• A = 1 

1+1 =-c ,,=-1 

C = -2 


1= A + B ;.B = 0 




Ui^/i 
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(f) -1 = A(0-1)3 tJ= o 
/. A = 1 

1-4-1 = /) ,jt=l 
.-./) = -4 


1 = A + B .-.5 = 0 

-4 = 3A + B-C + fl 
— 4 = 3 + 0 — C — 4 
:.C = 3 

Wtxlz^dx 

x (x-\y 


u4>1I 1 Ai 3 u1.Ll.si j Uj 

(A X oIjUuj 


~ix^ X + \ — — 7^X ~ f ^ dx 

Vo* Vu 3 

= l~ d x+3j(x-l)-^dx-4j(x-iydx 

=ln|x|-_lx__2_ +c 
x ~ l (x-1) 2 








r tSSSL 


(f) - 1 =B( 0 + 1 ) , x 0 

3= A + C — ►(!) 

-3 = B + D :.D =- 2 


■ A=2 

/. C = 1 ^ (3*^ (1) cA 

I =21n|.x|+i+llnj.x 2 +lj—2t<iir 1 (x)+c 

I 

y (Alf * 2 j.._f x 2 -dx 

R J (x 2 -l)(x 2 +l) J (jc- 1 )(x+ 1 )(x 2 + 1 ) 


jUl ^ x 2 1 \ jLuj 


X l — fil jLuiaJ 


(j*ia^a4 ji loi / | 




(„)f_^±L r dx=jidx-j— 1 
(gJ x(^+l) J J U+1 

= [idx - 2 |(^+l)- 2 it 

( 24 )|^S^^ 

( A)(3x3-3x^i & 

1 jcHjc 2 +1) 



^ 3x 3— 3 jc 2+2jc— 1 _ A 4 - B_ + Cx+D 

1 ' X>(jE 2 +l) * f x 2 +1 

m\ 3x 3 -3 x 2 +2jc- 1 _ A* (i 2 +Mi+W^ 

' JC2U2+1) jfV+1) 

(£)3x 3 -3x 2 +2jc-1=Ax(x 2 +1)+B(x 2 +1)+(Cx+^ 2 


jj / | 


^ .1.-31 Util aUm 






0 = A-B-D .-.£> = 1 
2 


(hw+c 


l dx 

(jc+ 1 )(x 2 + 1 ) 


(A fc, 


* dx 

U+1 )(jcH 1) 


v>/i / jjnr y A dx = \-£-(ix+[^^-dx 

j (x+l)(x J +l) Jjt+l J x ? +1 
ir\ X _ A + Bx+c 

(X+l)(x 2 +l) JC+l jJ+J 

(m x A(x z +l)+(B.v+C)(.t+l) 

Orti)(x*+D (jc+l) (jc z 4-l) 

(£) Jc=AU 2 +l)+(fl J f + C)(jc+l) 


w 




(Q.. , * 1 A , R . Cx+n 

(j-l)Cr+l)(j; 2 +iy x~l x+1 _j2 + j 

(D) 

(A-l)(.r+l)(j2+l) 

= ^(• y+D(.y 2 +i)+g(-t>i)(--r - ])+(Q+z))Cr+i)( J -i) 
(.r-l)(r+I)(j 3 +l) 

(f) x 2 =A(jf+lj (x 2 +Ij+a(.r’+l)(x-J)+(Q+/)j(r+l)(.r-l) 

(F) 1 = B(1+I)(-1-I) ,x=-l 
,S-L 

1 = A(I + 1)(I + I) , jt=l 

,,=i 


0= A + fl + C :.C = 0 


jjijlJi j 3M J W 1 !l 




vsiflW^- J 


(B)f 


X J +1 


x(x 2 +x+l) 




Bx+C 
x J +x +1 


dx 


(C)^tL.=4-+_«i+c 


xU’+x+iT'V+i+i 


(») 


JCH1 ,, M/+X +l)+(fix+C)x 

J I - I l\ 


I(x%+1) I(J - +I+1) 

{£) x J +l=A(x 2 +x+l)+(flx+C)x 
(F) A = 1 t x = 0 

1 = A + B :.B = 0 
0= A + C :.C = -1 


if* X 


JC +* +1 




dx 


X 2 + X +1-1 + 1 

4 4 
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(F)1 = C(0 + 1) , jc = 0 
.\C=1 

-D , jc = -1 

:.D =- 1 

0 = A + D A = 1 

0 = A + B B =-l 


^ 3 ul<lv iljUu 
jjjUl jijC ^ LJ^labw Si jluiaJ 




JC X 


=fidx— |r 2 ix+lr 3 dx-j-L^=l^x+i-^y-l^+l 4 
^ Zx 




( a\ f 2x-3 dx=f 2t3 rfx 

^ A) i (x-DU-DU-2) V-l)V2) 

(B){ 2i=3 dx=\^-dx+\-^Tdx+\-^‘ 


O? I ^ 


■rSjcTjjJ: 










J_ 

y/3 i (^ = X + 4=) +1 

V3 V3 


3j cX^X^ 
V3 VT 




CT/jSL* 


(A)[ * * ir-f — JL-L—dx=[ , x n j n dx 

y Jx5-X3 JX3(X2~1) JX3(X-1)(X + 1) 

w /xT C mr' fa =J4‘ ic+ /4* + /4* + / i 5f‘ & 


_=A + _B_+-£.+^- 


X3(x + 1) * X 2 X3 x+1 


, ro 1 _ A(x+l)x hB^l)+C(x+\)+D^ 

' ' /.. , 1\ 1 / . l\ 


* 3 (*+0 x 3 (x+» 

(£) l=A(x+l)x 2 +Bx(x+l)+a^+y +z) - r3 




jj AcJ / 1 


( n L =_A_+ — — 

1L V2)(* l -2*+4) .v+2 x 2 -2x +4 

m J Ajx'-lx +4)+(Bx-hC)(jc+2) 

[ ’ (x+2)(x*-2x +4) (x+2)[x 7 -2x +4) 

{E) 1=/i(jc 3 -2jc +4)+(Bx+C)(x+2) 

(F) 1 = A(4+4+4) , X--2 

. K- 1 


0= A + B .-.B = -jL 


L = 4A + 2C ;.C = i 


££ jUl UlkJI t\J*d+! 


J jtfi 

^771* 


‘JCaJAU- 


^ - .Yl 


/a 2i~“3 — A j. B i C 

(x-l) J (jr-2) X_1 (x-4) 2 1-2 

(Z)) _2i=3 - A( x-1)(x-2)+B(x-2)+C(j -1) ; 

(x-IHx-2) (x-\?(x-2) 

(E) 2x-3=A(x-l)(x-2)+B(x-2)+C(x-l) J 

(F) -I = B(1-2) ,x = l 

B =1 

1 = C(2-1) 2 , Jt = 2 

C = 1 


0 = A+C A=-l 




1 Lj&ff— 1 ^dx+j-ldx 

< M) h£J 

M) f U+2)(.t’-2i*4)' 1 ' 










u(m+1)“ 


(2)f — 
«(«+!) 


=JA&+|* &+J C A 


(3) 1 =A+_® +_ 

«(„+ 1) 1 “ « +1 


H+1 J (h+1) 2 

c 


_ ^(h+ 1) 2 + 8(« + l)u + Cu 


u(u+l) j «(u + l ) 2 

(5) 1 = A(u + I) 3 + S(«+1)« + Cu 

(6) 1 = A(0+1) J ,u = 0 .\ A = 1 
1 = C(-1) ,«=-l.\C=-l 

B ygijUt ^ u 2 

O^A + fl = 


(7 >fi 


w(u+l) 


^+r U4 ‘ jw 




«(u+l)‘ J «+i 

=ta!u|-ln|tt+lj+ J l_ + c 

= In le M — Inje r + 1!+ — 1 — + c 
I 1 l | f< + , 


u=e l -i 


A— jA/ 1 









* 1 ' 



jj / 1 
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4 LjJaJmL. 




L. rtf 




rv 6x 2 ~x+2 = A+JL+-J- 
lC) 4*-2X*+l) x x ~ 2 x+l 

fai-x+2 _ A(.r+l)(x— 2)+ J9 (x+1)x+c(jc— 2)x 
^xO^^Xx+I) x(x-2)(x+l) 

(E)6x 2 -x+2=A(x+l)(x-2)+fi(x+l)x+c(x-2)x 

(f) 2 = A(0 + 1)(0 — 2) , x=0 
• A=-l 

24=S(2+1)(2) , x=2 

:.B = 4 

9=C(— 1— 2)(— 1) ,x=-l 

:.C = 3 


-)<£t =x 2 — ln jc 2 -h 1 +c 


,,= !^^5‘ it= ' liw+4l t- 2 l +31 i +1 l +c > 

/ . +/ 2 =^ 2 +^-ln|jci+41n|x-2|+31n|jc+l|+c , c =c, +c 2 


n\tx _ 4 +^ x2 3 x ± ldx 

UJ x 3 -x 2 -2x 

x+1 

x 3 -x 2 -2x| jc 4 + 3 x 2_ 3jc+2 

x 4 -x 3 -2x 2 

x 3 +5x 2 -3x+2 

x 3 -x 2 -2x 

6x 2 -x+2 

[(^+l+l x 2 -x+2 )a r t =f( J+ i)&+f( 6x 2 -x+2 . )fl[r=/ +/i 
x 3 -x 2 -2x J J x'-x -2x 

/=J(x+l)<fe=Ix 2 +X+C l 

7 = f(ix 2 -x+2 w r 


x 3 -x 2 -2x 












jj A**! / I 


4y.tl.fl l Uul <IuL< 



x+1 

x 2 -x-2 x } +2x 

x l -x l ~2x 

x 2 +4x 


JC*+I +-p ± Udx=l(x+\)dx +jJ&2-dx 

x -x-2 jt 5 — jr— 2 

v 2jc+ ? . , 2jt-l+I+| 

\(x+\)dx +>\—-5-dx=l(xil)dx+$l— — J-dx 

=j(x+\)dx +li-2s=L& + 9t \ dx 

2 x--x-2 2 V-.r+j-j-2 

4 4 

=J(*+l)(fr +S[Jx=Ldx+2f — ! — dx 
2 x 2 -x-2 3^*-J 

2 

+$f-2x=Ldx-3f-^2- I7 * 

2 x ~ x ~2 

^+x+ JllJ**- -x-2f-3tanh '' +c.jf*~|' <1 


•j -^i/l 
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‘Iffi* =6 J bl - !+l 'Tt? 1 * 

=2z J -3z 2 +6z-61nl+z|+c 
(E)=2 (jc^) 3 -3(x®) +6jt 6 -61n|l+^‘ 


+c 


j_ J_ J_ 7 

=2r 2 -3 jc 3 +6x 6 -61n1+x 4 


=2JX-V4x J r(i\fx-t 

1 


+c 


il+C 


(4)f- 


-dx 


1+V^i 

(A) x-l=z * ,«=4 

(B) z=(x- 1)‘ 

(C) dx=$z } dz 

1 











(Qdx^Wdz 


= ;rzM+l 


^~dz 


=3 Hrf* +3 Jw 

= 3 f (HfeL i+3J *_ = ^- I )* + 3f^ 

=|z 2 -3z+31njz+ll+c 

A 1 1 1 I 1 

(£)[_“* = 3 Jt 3 - 3 x 3 + 31 njc 3 +l+c 

=l^-3V3c+3In|Vx+l|+c 

WJ-^T 


X ! -X* 


(A) x = z* ,« = 4 

(B) z=x* 

(C) dx =4z 3 dz 

®)J— J r «=4|-f-* 

fe 4 )'-a*)‘ z " z 




z z 4 4 [ 2 J 4 

=-16[ L-dz =8 f 2—dz 

' (2z-l) -1 1— (2z— l) 2 

=8tanh (2z— l)+c,[2z— 1|<1 

=8coth (2z-l)+c,|2z-l|>l 

(£) f =8tanh (2 x 4 -l)+c, 2x 4 -1 <1 

=8tanh (2V3c— l)+c,|2V3c— ]j<l 

-i i 1 

=8coth (2x 4 — l)+c, 2x 4 —1 >1 


=8coth (2Jx-\)+c,2i/x-i>l 


jj loj / i 






'4| 




-IIJ- - J. 
■*. - ” 1 


rffi f 1 2rfz-[ 2ife 24 

' ^ r+4z+l H-z 2 2 2+ 4 z+1 z j +4z+4-4+1 

1+z 2 

44 

-f Idz _ _2 [ V3 

(z+2) 2 — 3 ^3 ] K+z+i) 2 
^3 ^3 

ffllsk* 

(A)[— I -2t 
i+* 

i l+Z 5 

(B)f— 1 2 ife = f 2zfe -1 r 4^ 

3z +2z+3 i +z 2 J 3 z i +2z+3 ^ z J +l z+1 
1+z 1 


^^Hn+EZT =f * =!+c 

l + z ! 

«%k7*'“ ( f ,+c 

®J-5Wo?7* 

<A)f — 1 — r 
5+4 1~Z_ 1+z 
1+Z 2 

(S)f L _2^z_= f_2 — ^ 

J 5z 2 +5 + 4-4z 2 i +z z 1 z 2 +9 
1+z 2 

= 2f - . l , rfz ^ — tfe = |tan-»m+c 

9 J (i)M 3J (1) +1 3 3 

(C) lTtf5i7* = 3 B ” i 3 ,a *i |tc 

,4) (-CTiiT* 


i<- 7 4 -+ 1+z’ 

1+Z 


U: *•*' ! 1 


^ X ** ^ 


TUn 





MS 


.sag 






^Icow+smJ-l^ 

(A)f — y-L ^ 

J l=zi+ -2z--l 1+z 


l+z 2 l+z 2 

(B)[. i 2dL=\ 1 7Az_ 

J - z 2 +2z+l _ 1 l+z 2 J -z 2 +2z+l-l-z 2 i +z 2 

l+z 2 l+z 2 

_ r 2dz - r -dz 

-2z 2 +2z z 2 -z+i-A. 

4 4 

= f -dz - 2 f 2rfz 

J (z-1) 2 -1 l-(2z-l) 2 

=2tanh 1 (2z-l)+c,|2z-l|<l 

=2coth ‘ (2z —1) +c,|2z— 1|> 1 


' cosx+sinjc— 1 


&=2tanh ' (2tan(^)-l)+c, 2tan0-l <1 
2 *- 

=2coth''(2tan(|)-l)+c,|2tan(|)-l>l 


cosjc+sinx+2 


WJ y-T 1 
J l-z_+_ 


J 2di 

+ Jz^+2 l+z 2 


l+z 2 l+z 2 

(B)l 1 M.=[. 1 Ml 

-z 2 +2z+ 1 + 2 l+z 2 -z 2 +2z+1+2+2z 2 i+ z 2 
l+z 2 l+z 2 

_ r 2 dz _ r 2tfe 

J z 2 +2z+3 J z 2 +2z+1-1+3 

-L iz 

= f 2tfe _ f dz -/?[ {2 

(z+1) 2 +2 J ( 1 z+J=) 2 +1 J (1z+J=) 2 +1 

Tl -[l n 

=V2tan '(-Lz+4-)+c 

V2 V2 


cosx+sin.x+2 


A=V 2 tan"'(-^tan(|)+-^)+c 


6? ^ / i 






^ ‘■^4 ^ XoJ / | 






l~^sinx 4c os^-3sinx ^ ^4cosjc^3sm7^ 

4 cosjT cosjt 


(A)f ^ — i ^v 

\hzl-3-2z_ l+z 
1+z 3 1+z 3 

(fi)f 1 -M-=f M _r 

J -4z 3 -6z+4 i +z J J -4 z 2 -6z+4 ' 2z 3 +3z~2 
1+z 2 

f (2z4z"2T = Il2PI)' ife ^jr+Vf dz 

-1 _ A x fi 

(2z-l)(z+2)'(2 z -l) + (z+l) 

(2z-l)(z+2) (2 z-WW J 

-1— 3S.v5=i ,z=-l 

,Z= 2 

=-^2lai.|)^+Iir|2ian^) + j 


"“hsHiEF* 

(A) J \——Ul 

-2l=i + 2 l 1+z 
1+z 2 1+z 2 

(B) f 1 -2k=f _ M 

J 2z 3 +2z- 2 l+z 2 J 2 z 2 +2z-2 

I+z 2 

- f dz _f dz _ r ^ _4r dz 

'r + z-i J fef-f ^/-i 


=~-Lf t— i — -=--^tanh (-iz+4-)+c,U*+--L < i 

fi 1 l-(U+±f fi fi fi ■* * 
fi fi 












^USllW^ 




0= A+C :.C=-\ 
:.D- 0 


^jW^jrcCUuajL^ 


{ z ] L$+\) "fi* 

=lnpt)-iln'|x 2 +lj+c 

! ~ ^=“7^ -'Jt + ln^-Iln^ + l+c 

X 1 * 

(4)f ^*,{(131* 

J 1+2 ‘ J l+ 2 z * 

r-^& 
j 1+2 i* 


2 2x n] i x 

2*' 4 - 2 " 










11 = tan ’x 

x 2 

du= d* 

, v=-I 

l+jr 2 

X 

flan 7 ^ 

J r 1 

=— iian-^+J 


x(I+x 2 ) 


(A)J— l_.it 

J JC (1 +JC 2 ) 

<*%% -Mjlf* 

(C) }__~A + Cx+D 

’x(x>+\) >77 

ffi) 1 _ A(x~ +l)+x(C x+D) 

*(x'+ir jt? + i 

tf) l^A(jr 2 +l)+.t(Q+Z)) 

(/? ) 1=A(0+I) , jt=0.\ A=1 


-; «*ll J>*U gjj* 


If: 




-: ^ a i t> tfjoi 01 jii* ^ 

(A) 1+ c x = z 2 ,n = 2 , e x = z 2 — 1 

(B) z = (l+e*y 

(C) e x dx =2z dz => dx =2e~ x z dz=> dx=2(e x ) 'zdz 

<lx =2(z 2 — 1) zdz=> dx- dz 

z 2 -l 

( 0)1 luk =\JkdL- 

V-iW7 V-Dz 

1 =2( —) — (fe=-2[— 1 — tfe=-2tanr/i (z) + c il ; l < 1 
I 1 z’-l 1 l-z ! 


=-2cot h (z)+c,N>‘ 

(£)[ dx=-2\mh\fc7)+c , Vl+^ 7 < 1 

> Jl+e x 

=-2cot h\fc?)+c ,Vl+e 7>1 




13*2 




f -^V dx= f[ 2'--2L] flM2 I &-f_X__ 
J l+ 2 * J 1 + 2 2 ' J 

= f 2^-^ f JlMLdx=2L- J_tan-'(2 I )+ C 
J ln2J i + ( 2 X ) 2 In 2 In 2 { ’ 


(5 )\-M= 

\l-e 1 




(A) l-e' J = z 2 ,n = 2 , e J = - 


(B)z = (l-e-') r 

(■ C)e~ x dx = 2zdz=> dx -2e x z dz=$ dx =-^- dz 

1-z 2 

mu 2z dz r 2 zdz r 2 dz 

(1 -z 2 )V7 ^(1-z 2 ) (i-^ 2 ) 

= 2j — = 2 tan /i (z)+c,|z|<i 

1-z 

= 2cot h (z)+c,|z|>l 

(£)J -t=^= = 2 tan /z ^\-e'^+c,^\-e ‘ <i 


=2c °t/i yjl-e' x +c,^\-e''\>\ 






^,.■1.11 1 Lml <1**1*« 


4 J,co, ' l2l+ ® I,_ i0 Jl+ 320f^* 

=p«" 2i+ i , ‘-sff ,,+ M h K + ih c 


(8)jln(x 2 +^+l) dx 

Jln(x 2 +^+^-— ^-+1) ix = |ln [(x+l) 2 + I] dx 


Ajjtlull uUijjju]) 


x=^-im 9 -i 1 x+l=^-tme d i>> (A) 
2 2 2 2 


tan0=2*±i 

a/3 


iiluill AiJa jill j-ft 0 <Uu3j Ajj'u'l Ajj-ull 4 -ojS jj*j (B) 


fl=tan~ l (^*+l) 

V 


(2jc + 1) 



(2x + 1) 2 + 3 


fc^-j-s&ede 


X —1 Ajxuillj AlJa Jill Jjfllij (C) 




4^1 






cot "'2* dx 




=cot _, 2x > = 


<fc=-^T* ’ v 4* ! 

i+4r J 


fjc 4 cot-‘2jc dx = \x 5 cot-^x+lf -^—dx 
J 5 -> J 4x +1 


_• <auA 1I flliiJj 


lx 3 -Xx 


4 16 

4x 2 +l| x 5 


* 5 +lx 3 

4 


— 1 y 3 — 1 y 
16* 


^cot^+afd^+JsL]* 

5J 4 16 4;t ! + l 




j , - .I."t! l UJaLL- 


X^X : 






= V3 [^1] ln[| ^!±£]-V3 [^1] + ^ tarr .(^1 )+c 
=( 2x+l) i n [j^+3 ]- (2x+1)+ ^ tarr i ( 2x+l )+c 

Z V3 

(9)|^V8 + 2x-x 2 dx 

f*y/-( x 2 -2x -8) dx = j x-J-(x 2 -2x+l-l-8) dx 
=J W“[(^-l) 2 - 9] dx = f x^-ix-l) 1 dx 

.; AjjJmII uluajjJull 

jc=3sin<9 +1 « jc-l=3sin<9 j' o^y (A) 
aLUI 4j<Jajall (ja 0 Ajillall 4 Aai 3 (jJ*J (B) 


sin 9 = 


6 = sin -'(1 Li 

3 1 



/9-(*-l) ! 


uflUs |Sa '. 


**^*~^-'-* "Mi 


dx=^§-sec x+l=^ian e y^ 


<>y (D) 


=Jln[|tan 2 /9+|] ^-s&c 2 edO 

=Jln[|(tan 2 0+l)] tc 2 e de 
= Jin [|sec 2 #] ^sec 2 # do 
=Jln[^Lsec#] 2 tc 2 0 do 
= 2jln[^Lsec0] ^sec 2 # do 
= jl n [ r y-sece] y/3 sec 2 0 do 


J 4 &II <L*4 


“ = LnX_sec 0 , dv = j3sec 2 o do 




d » = tmedo , v = ,/3tan# 

seo9]V3 sec 2 # J#W3tan#ln[^sectf]-V3jtanW# 
~V3tan# ln[^sec#]-V3j(sec# - 1 )</# 

= ^tan#l n[ |s M]-j3tM + j30 + c 


6? / j 


Im! 



ii: x x r 


— - - X x 1 X z | 


dx=3cos0dv 


X —I ijB lU^Ai 


A=3cos*rf0l*l^j x-I=3sin^>^^(D) 

J*L£]I <JL. 

J(3sin0 +1) \h-9sin 2 9 3cos6d& 


=9j(3sin0 +I)co& 2 0d0^j3mtm 1 6d6i-9jm 2 0d0 


=9j3sintf ( cosi9) 2 ^+j|^-f2jcos2^^ 
: -27j'-sin<? (costf) ’ i/0+f |<tf+|j2cos2*<0 


-9cos 3 ff+|0+|sin2*+r 
2 4 

-9cos 3 tf +|^+|sin^ cos^+c 


X <JVjj aJLmJI L_u£j (£) 


vMx-i; 




■»’ ’ Y 








(A) fl±Z (3+ ^> # 

l+z 1 

(£)[ — j-1 3zi+3+l =Z 2_ 2dL 

1 2z +2-\+z 2 1+ z J i +7 : 


2dz _ f 4z~ +8 

3z 2 +l 1 + 2 J ( 3 z 2 + I )(1 + 2 : ) 




(!)J H*+& ,dz 

J (3z 2 +1)(1+z z ) 

C2)f__j*z!±fi dz =f^*+J^r rfz 
J (3z 2 +l)(l+z 2 ) 32 +1 z 

(3) 4z 2 +8 - Az+ B + Cz±D 

(3z 2 +1)(1+z 2 ) 3z 2 +I z 2 +1 

M) 4z a +» _(*+«£» IHCjiPm 

' (3z 2 +1)C1+z 2 ) (3z j +4)(z +1 > 

(5) 4z z +8 ={Az+ B)(z 2 +l ) +(Cz + M 3 * 2+ 




dx=^sec*9d6 8- li +*^^>l'jUij(c} 

id 

jr+^~tan0^Ai>i»ju(D) 
2 — — 

2[3&an0-3]+3 /r 

=J f — 2 - — X — yls tc’edl) 

16 1 [3tan tff 2]’ 2 

4 4 

-\/3l6 fVjiang -3+3 sec ’0j# 

32 9 [ tan J 0+1]* 

=£ f ^tane 5ec ^ 

18 seel 

S6C p 

=ijsin0cosfl d0=i.sin’-0+r 


x aIV^j (E) 


=I-_J*±3_ , r 
12 UOx+3) i +3 


oJ W / 1 


'i-l- 


,jj ox*l / I 


i)+( 


(12)J ™1L_ 
vl+cosx 




XbZ 1+ < 2 iv 

v in 1 

(fi)f-i (tzi) -2dz_ 

J (J+^±bii 1+ ^ \+z 2 
V 1+z 2 


= ^ (1+ ' ,)T 

Vi (1+Z 2 )> (1+Z 2 )’ 

2= tan# ^ 

<lui <^>11 ^4 e ujj sysui M ^ ^ ^ 2) 




- jj lul / | 


IT- r r - r z zz z z ^ 


I JU z ^ ^ 


- :* 


^l+3C=0 — -(1) 
B+3D = 4 — o(2) 
4 + C = 0 — @) 
fi+D = 8 — H) 


dfMtf z 1 ‘^.iljUj 

oXJjL.il jUj 
UJO^ Lfi z OX.Lu .IjLmj 
ji>ll J tfkJl J jlJ oXLl. iljUg 


• •/4=0 (!) j u*&&i i .-.C= 0 J* d— J (3) »> (I) 

■ ■5=10(2)^ j*i j*%> .-. D ~-2 J-“j (4 )l>* (2) 

f7)J ~ & =J— xr^ 

J (3e-+l)a+z 2 ) V+I J z 2+1 

~^f-_i — <ft-2f— L-dz 

J (V3z) J +l W 

~ ~gf- c^, • dz -2f— 

V3 (\/3*) 2 +l J z 2 +1 

=^tan-'(V3 z )-2tan-'{z)+c 

x <jyjj <ju^ uSi (E) 


ji^i/i 





X uXj 

2i/2tan(i) , , — - 

= -i=r. J= ~ V2 In, 1 + tan (£) + tan( i ) + c 

i’ 2 2 

sins si [u 

fl 3 |[ t tare fr-fjCfiB 

v 'Jianx+sea; isiiUx 1 J sinx-1 jshh+I 

COSST COST COST 

(A) I i 2z_ l&L- 

W) l+-^ T ^ 1+z 1 
l+z 

(fi)f 1 27 2dz = f Mz 

z!+ 2 z+L l+zJ 1 +z 1 ] (z J + 2 z+l)(l+z 2 ) 

I 1+Z* 


^ U+l/o+z 1 )* 


( 2 )J dz = (^L*+(— 

* u+iy o+z*) 'z +I (z+i) 

H) 4 z _ A + B . + Cz±D 

b+D’G+z 1 ) z+l (z+0* W j,) 

(4y 4z A(z+l)(z'+l)+^(z 

b+D’O+z*)" ( z+ i) J a+z 5 ) 


mff=z 

0=tan-'(z) 

VF 7 T 


dz=sec 2 0^0 



0 _J JjLdlb Ajfcia jill Juoli: (3) 


dz =sec l 8d6 i =lan^j & ^ (4) 

V 21 - l-ian 2 ^ _sec»g *** d9 

{l+tan : tf)5 (»**)’ 

W 2 j H ^ g - sec?Mi 9 W 2 j-Bj^ M 
‘ see 8 

=v l 2 |co<»(i 0 -V 2 |scaJc/^-K^[cos?^(? 

=2&kmd8-& fsecfid^2V2siiW2lrisec^H+ f 

2 ( 5 ) 

=» -^&=-V 21 n Vl + z T + z|+ c 
ViTT 7 1 


: y 



^ y ^+ 2tan -' tan ( i ) + c 

(A) x + \ = z 2 ,x = z 2 -l,n = 2 

( B) z={x+V )2 
{C)dx =2z dz 

(D)f- ^ 7 _2 zdz =2 \zLA_ 

J z 2 -\+2 j z 2 +l 

2 jZHB _ dz = 2 r 1 Hl_ d 

J z 2 +l J z 2 +l J z 2 +l 
=2j<iz— 2| — ^ — - dz =2z-2tan z+c 

(£)pE|_<& =2(x+l)i-2tan '(x+l Y+c 
=2Vx+l— 2tan -Jx+i+c 


x ^ yUi ^. 


Ljijexm* tji ±»a\ / i 




(5)4z=A(z+1)(z 2 +1)+B(z 2 +1)+(z+1) 2 (Cz+D) 


(6)-4=B(l+l).-.B=-2 ,z=-l 

0=A+C (fi-> 

0=A+B+2C+D 
2=A+2C+D — ► (2) 


oxa^sijUj 


SljUi 


4=A+C+2D — >(3) 


A z 21 juwj 


_ jla]\ ^ < t J ix oll JjiaJl Sljlui Ai 

0=A+B+D 
2-A+D — >(4) 

.\D= 2 (1) t > ( 3 ) 

.•.^4 = 0 (4)yy*y^j 

.*.c=o 

W/T^r dz=-\ — 2 — dz+2f—4-^dz 
(t+1) (1+z ) (z+1) 2 zHl 

J fe5j %? J * = i ? i +2,a ”' Wc 


LluI < j ..l 


= — — -+ 2 tan - 1 tan( 4) + c 
tan(4)+l 2 

< 14 H 

(A) x+\ -z 1 ,jc = z 2 -l,n = 2 

(B) z=(jc+ 1)* 

( C) dx-2zdz 

w\i^ lzdz 

2 J^= 2 J^ 2 J-?S* 

= 2 [d z -2(-L-*=2z-2tan' 1 z+c 
(Ejj^Ldx = 2 (x+l) 2 - 2 tan '(x+l) 2 +c 

= 2 v/x+l- 2 tan Vx+I+c 


X <lUl| L / 


ts 


m2 


(5) 4z=A(z+1)(z 2 +1)+5(z 2 +1)+(z+1) 2 (Cz+Z)) 

(6) -4=5(l+l).\5=-2 ,z=-1 


0=A+C 

0=A+fi + 2C+Z) 
2=A+2C+D — >(2) 


4=A+C+2D — *-(3) 


0 =A+B+D 
2 =A+D — -(4) 


jaSjJall ^ u>Ulau SIjLuj 

jiSjjall ^ SljLuJ 


ji jJall ^ uX«l** SljluuJ 


jjjjiall ^ AiUaJl JjAaJl 


D = 2 >J-“(1)i>( 3)C^ 
.\/l = 0 

f — 4z j7 = _2_+2tan-‘z+c 
1 (z+l) 2 (l+z 2 ) z +1 


ijikfcA* <jj id / 1 






j^jjIUuUU- , 


jjj / 1 


0»J 2zdi =2f-ii+L_,. fc 

V-l W W* 

’-f^L^2jXi=L* + 2J _2 

=2[^-4j- 3 L_^ =2z~ 4 coth ' z+c,|z|<l 

= 2z-4coth ‘z+c,je|>l 
^jrjt+l* -2V?fI-4tanh \4x+\)+c,Jx+l<l 

=2 Vx+T— 4ccth \-Jx+[)+C ,yjx+i>\ 

( n)j^±r±* 

1 Vx+1+1 

(A) x+l=z 2 ,n = 2 

(B) z-(x+ l)i 
(| C)dx~2 z dz 

in\i "'fi ~l * e 7—1 - j- 


{D)] ^F7T Udz =2 l’frr z '‘ 1 


=2 K3-<fc 




(15)/^* 

(A) x = z 7 ,n = 2 

(B) z=xi 

(C) dx=2zdz 

(D) \J^-2zdz 

j z+1 J z 2 +I 

=2jVz-2j_i__ ( ft =2z-2tan-'z+c 
( £)J-^r^ =2vT-2tan-'VJ+c 


(16)f^+2_^ 

-t'/r+I 

U) *+l = z i, ifl=2 

W2=(x+l)i 

(C)^=2zdlz 


4 '^ l U 1 1 1 Lul' * 1-1— 


r : it : + l 








= 2 Jfr* 

3(1+ z) 3J i+jJ az 
- 2 f z 2 +l //t _ 2 r 1 > 

3i7TT* 5J7TT* 

= 3l*'fl7^* = | z -f tan ' lz+c 


=| Vx 3 -1 -Iton-^Jc 3 -1 +c 

(19)[-^i±L<fr 

J vl-JC 

(A) l-;c = z 2 , jc = 1 — z 2 ,n = 2 

(fi)z=(l-Jt)> 

(C) cfo =-2z dz 

(D) -f . 'h- ll + L-lzdt -1^ 

Vz 2 

= -2\y]2-z 1 dz 




-: ituill jj 


Z-2 

z+1 z 2 -z 
z 2 +z 
-2 z 
-2z-2 
2 

2 J [z— 2+— 2—]Jz=z 2 — 4z+41n|z+lJ+c 


(£)J^iR^=jc+l-4{i+l)3+41ii(^+l) i +]j l +c 

=x+l-W^+I+41nJV^+l+l|+c 


(18)JV£1ZL* 

(A) x 3 — l = z 2 ,x 3 =z 2 +l ,n = 2 
{B)z=(x 3 -l )2 

( C)3x 2 dx=2zdz :.dx=^-dz 


l^ul aLaIm 


,\s / l 


1 


= -2sin -'{-£=) -z V2-z 2 + c 
V 2 

(£) [^^=- 2s ”' l ^-]-a-^^r+c 


=-2sin -ip/E^J-Vl^F+c 
V 2 

( 20 )j — j~L 

JC^Jt’+l) 

(A) *=z 6 ,n = 6 

(B) z= JC T 

(C) dr =6z 5 dz 

(D) f 1 —6^ 

<i‘)*[l+k‘>'] 

=6f * 

z 4 (l + z 3 ) 




sin0=~£= 

V2 

0=snr'(-^=) 

V2 


Z=\/2sin0 j»(l) 

UjU' AjJs j|]I 0 <4iJ j ijiHiil * > 4 .*4 


dz=-Jl co^edO 


9 -J AjJajiil Jjolij (3) 


<fc = V2cos0d0 ^^jzW2sin0^j^j*j"{4) 

J-lSSl' 

-2j\/2-2sin-0 VScostf rfff=-2^fVl-sin J « 'fiwstM 
=-4|Vco$ J 0 cos0</0=-4jW0</0 
=^4j 1 (] +cos2tf) </0=-J{2+2cos2$ d 0 
=-20-siii25+c=-20-2sin0cos0+r 

2 aJVjj u& (5) 







Ceetf I 


=- ~r + 7 + 6 tan "'z+c 
z 4 




^Itt ~" 7 + ~T +6tan "‘( ;c ‘) + c 

* 2 U 3 + 1 ) x 2 x 6 

— “— %~ +— ^L_ + 6t9n -i( (>r\ x 


< 21 >Itt£ 


■^+^+ 6 .an-.(«) +c 


Xfx+l/x 


(A) x = z 12 ,n = 12 

{B)z=x^ 

(C)dx =12z n dz 


(0 )[— — -dz = \^j^ T dz 

J Vz*M/? J *+* 

= f- 12 * 11 dz =12 [^—dz <JjWiUJ!i r u** 
j z 3 (l+z) J 1+ z 


»1 


Lk: 


-; 4 j 1 1 u !1 uUfljjull 

z=tanfl u 1 (1) 

AiiLJI idJa jiJ! j* 0 AaJj AjoIIJ! iuttll! <Aifl jifci (2) 


tan0=z 

^=tan-'(z) 



~ SCC 2 6 dO 0 — J <iudJlj <^9 jill Jjalii (j j 

dz=sec 2 od0 ^ = tan 0 ^j^<>.^( 4 ) 

|_fegc^_^= 6 r sec 2 g dQ 

an o (1+tan 0 ) tan e sec 2 *? 

=6 Jcot 4 tf rf(9=6|cot 2 ^ cot 1 odd 

-6J(csc 2 (9-1) cot 2 6^<9=6j esc 1 8 cot 1 8 d 0-6 j cot 1 8d0 
= 6 Jcsc 2 6» cot 2 ed0-6j (csc 2 8-l )dd 
6j-csc 2 ^ cot 2 ed0-6j esc 2 8d0+j6d0 
= ~~ 2 cot 3 ^ + 6 cot o +60 + c 




tjda**x* ,ji i4a.l / i 


I t . iL'fl t mt aLJm 




•aestan 


wssP^g^^TT 




A%>> 


=^-^ +2l LL2i +a[ i^^. 12 i +i I, , 
^-L^ +W -L^ +w ^_ |2g+i ^ 

(22) [x 3 cosx 2 4t=Jx 2 xcosx 2 dx 

u=x* , dv = x cos x 2 & 
du=2xdx , v=lsiru: 2 

Z/ 

J jc 2 xcos j: 2 <ix=lj: 2 sin jc 2 — lj 2xsmx 1 dx 
= lx 2 siiu 2 +lcosx 2 +c 

(23) J xcot^cscx dx 

u=x , dv=cotxcscx dx 
du=dx , v=-cscx 
jxcotxcscx dx=— xcscx+l esc xdx 
=-xcscx+ln|cscx-cotx|+c 

I (24)jxcos(2x+l) dx 

u=x , dv =cos( 2x+l) dx 
du=dx , v = -Isin(2x+l) 






z 7 -z 6 +z 5 -z 4 +z 3 — z 2 +z-l 
z + 1 z s 
z 8 +z 1 


- z’-z 6 


-z 5 -z 4 


-z - 1 

1 

=12f[z 7 -z 6 +z 5 -z4 +z 3 _ Z 2 +Z _ 1+ 1 

-3 +z 

= f 8 ~^ 7 +2z«-^ z 5 +3z 4 -4z 3 +6z 2 -l^+l 




(jJ Ao.1 / 1 


4 1 ml 4 


r- 


(a)«=sin , jc=^x=sinu 
\b)du =■ -fJ=dx 

47 

(c)dx=^l-x 2 du 

J(sin-’x) 2 d!^x(sirr l x) 2 -( lu-XfiZ^_ du 

vl-x 1 

j(sinr'x) 1 <ic=x(sin- , x) I -| Tuxdu 

| (sin' l x) 2 dx=x(s'm~'x) 2 -[ In sinw du 

w=2u , dv=s\m du 
dw=2dx , v=-cosk 

| (siirx) 2 dx=x(sin''x) 2 -[-2 hcosh+J 2cosu du] 
j (sin'x) 2 ££t=x(siir'x) 2 +2 hcosu-2suim+c 
f (siirx) 1 <£r=x(sirr 'x) 2 + 2 (sin“ l x)cos(sirrx)- 2 sin{siir' x)+c 
| (sitr'x) 2 d!x=x{sin“ l x) z +2(sin‘x)cos(siiv'x)-2x+f 

(27) J e 1 cos(l-x) dx 
u-e 1 , dv=cos(1-x) dx 
du-e ! dx , v=-sin{l-x) 

|V cos(1-jc) dx=-e>sin(l-x)+|^sin0-x)ix 


* 




f xeos(2x+l)<fe=-|xsin(2x+l)+ i j sin(2x+\)dx 

=-ixsin(2x+l)+y 2sin(2x+l)<fr 
2 

=-ixsin(2x+l)-]-cos(2x+l)+c 
2 4 

(25) J .Jftanh .r sector dx 

u-x , dv = tanh x sec tov dx 

du-dx , v= -sec tor 

|; t tanh x sec hx dx=-xscchx+jscchxdx 

=-xsector+f — 2 — dx=-xscchx+ ( — 2« dx 

V-Hf 

=-xxchx+)~} e —dx= 
e-' + l 

=-xsectot+2tajr‘(e r )+c 

( 26 ) |(sin-'x) J dx 

f < -(sin l x) J ( dv-dx 

d ^2(m >i). 1 ^ , v =x 

. 4 vl-x 2 

{(sin-'x) 2 ^( s i n -. ;t ) x 

47 




428 


(30)J jcsin s jc 3 dx 

W — COSX^ MJ 

du^-lxsmx'dx x -1 <*-4* ^ jih ^ 

^c/w =— Zxsin jc 2 «ix , tt=cosx 2 --*(>>j*j(C) 

-i[0-«*) 2 dii 

-^(0-2m j +m 4 ) rf«=-iu+iu'-l-u 5 +c 

=-icos JC 2 +IcOS 3 X 2 -^-COS s X 2 +C 

(31) | tan a xsec 4 x<£c 

jtan^xsec^sec 2 * dx= jtan 15 * (l+tan 2 x)sec 3 x<& 

u=mx 

iuu&ab 

JiSii sjLw j w = s cc 2 xdx , w -tan*— * 

(u^O+u’liu = [(«”+«”) ‘'“ = a'“’ + S“’*l 

= _Ltan “x+Xtan a x+c 
26 28 




„=e' , dv-sinQ -x)dx 

du-e'dx , v=co.s(l-x) 

[e^cosO-x) a5'=-e i cos(l-x)+e‘cos(I-x)-Je'cosG-x) dx+k 

j> cos(l-x) dx+je 1 cos(l-x) dx- -e cos(l-x)+e* cos(l-jr) +k 
2| e cos(l-x) dx~-e cos(I-x)+e’ cos(I -x) +k 
jV cos(l-x) ir^-lf’cosO-xl+i^cosfl-x) +c ,c=~k 

(2S)|.tsin ! .r : dx= j jx(l-cos2x 1 )dx=j^xdx-kjxcos2x‘dx 

JxsinY dx=j^xdx-^j4xcos2x 2 dx 

(a) u-2x 2 
{b)du=4xdx 

(c)Jjrsin* x 1 dx-j 2x<ii-|jcostt du = l/ 2 -^sinu +c 
(£>)pcsioV ljc J -|sinit 2 +c 

(29)Jxcos j x* dr=i|j:(I+cos2x 1 )<it=J dxdx+djxcos2x : dx 

[xcos'x 1 dx=jixdx+yj4xcos2x’ dx 

(«)k=2jt j 

d>)du-4xdx 

(c )|xcos x <ir=J^xt£r4lj'cosK</M=|j ! +^sijiM+c 

(0) I*°*V dx= |x 1 +|sin2x i +c 


l$i 


v&r * s 


(35) J Se^dx 

yi= w y* JW= ^.\ 

dw = 2VJ 

jjsaa-j* * = 2 ^</» -*£*(0 
^ dx - 2 VI dw , w = VI Ht>j*j(D) 

| VI c^* dx = | Vx £ w 2 VI dw = J g iv 2w 2 rfw 

dv=e w dw , w=2w 2 
v=e w , du=Awdw 

^e w 2w 2 dw=2w 2 e w -^Awe w dw 

dv=e w dw , w=4w 
v=e w dw , du=4dw 

je w 2w 2 dw=2w 2 e w -[4we w -j4e w dw] 
f e* 2w 2 dvv=2vv 2 £ >1 '-4we M '+4£ w '+c 

*=,/* 

| Vx e 4 * dx = lx e'T x -4Jxe't*+4 +c 


(32 )j cos 5 xsin 20 x A 

2 

Jcos 2 xcos 2 x cosx sin 20 xdx=j(l-sin 2 x) cosx sin 10 xdx 

H=siiuuit»(A) 

du-COSxdx X— 1 jil! jj»i (B) 

Joldili aILa Jdu = cos xdx ,u = sin x—i (C) 

J(1-h 2 ) 2 u 10 du 

](l-2u 2 +u*)u 20 du=j(u 20 -2u 22 +u 2 *) du 


= J- u 21 - -2_u 23 + J_;v a 4- r 

21 23 25 


M. -JU 

= 9f sin 21 x ~ 4“ sin 23 * + ^sin 25 x+ c 


u=siax -io^y^fE) 


(33)| Vl+lntanx csc2x dx 


|/d+lntanx) 2 2cscZ t< fc=i(l+l nt a n x)^+c 


( 34 )Je'sec/u:&= f-^Ldx=f—2eY___j r 

= C 2 p 2x , e ' +e ~' J «V+eV' 

J^j* =I n|e 2, + l| +c 


4 j-iLTfl 1 Mil 4 l.,L. 




m]w+\}\ dx^w+ifix dx 

0 z o 

w=x 2 +l j i>j»j (A) 
u=2 ui» x =1 u=l jlix =0 W 
du = 2 x dx x-S ^0 <±±j\\ jju ^ 

J.IS1I *L*a ^ du =2x dx , w=;c 2 + l -)u ; aj*j(C) 

1} u 9 d M = X M '°i = 1024_. ._L = !023__5i is 
21 20 ( 20 20 20 

X 

(39)jsin 3 x cos 1 xdx 
0 

J sin 2 jc sin x cos 2 xdx=-j-(l-cos 2 x)sinx cos 2 x& 

u= cosx 

u = -1 jli X =n u=l $ x =° ^ 

du=-mxdx x-J^. - J" (C) 
JiSill yL- yj du =— sin xdx , « -c° SJ[: 

-f(l-« 2 ) udu=-\{u-u)dx 

=V + 3 “i =( H H 'H )= B 




If5*l 


jus *! / 1 




( 36 ) J[jc x + x' In x] Ac 
=J;t x [l+M^ 

JlillS l*UU 3 J itei U -X 1 J d°i 

(\)U = X x 

(a) \nu=\nx x 

(b) lnu=xhx 

(c) tu'=xL+\nx^t u '=\+\nx 

(d) u'=u+u\nx 

(e) &±=x x +x I \nx=$dx= — 

dx x x +x'\nx 

= fx"[l+lnx] 4“ 

x x +x x lnx 

= [* x [l+liu] — du. = f du =u+c 

jc r [l+lnjc] 

=x x +c 

(371 f — —dx =± f dx 

W3"(ln xf V3 / _(inx) 2 
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~jr] r~~ =)~ r & =sin-‘(l4J)+c 

■l¥ .FSS 2 ^ 


Fil 
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ix=M9 

» (4-4sin 2 <9) 2 0 (l-sin 2 ^) 2 
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(cos 0) 2 


i w , i 30 i 

=-j f sec~0cf0=ltan0 I =ilan3<r 
4 J 4 | 4 


4 W 3 


( 42 )J(£-=I) dbr 
J e*+l 

[ dbc - f — 1— dr e‘V^ w ** 

V+l V+l 

= [V_dx + f.^l& 

V+l 1 +e ’ 1 


= ln|e J +ll— lnh+e 1 +c 


( 40 ) jxe'dx 


u—x , dv=e'dx 
du=dx , v=e x 


In2 In 2 In 2 In 2 

\xe x dx=xe‘ j - J e*dx=xe I -e* J 


=[e ln: in 2 -e“ i ]-[e®( 0 )-fi <, J=( 21 ii 2 )-l 


(41) [—4? — — 


•( 4 -x 1 )’- 


sinfl=A 
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.i= 2 sini 9 j^XA) 

AiUl j* Q AaiSj AaJ 1 ji 


0 =siir'(A) 
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V+V 

^-sin '(0) = 0 j(ix=0 Uiiej 


0 =sin-'(i)= 3 O* ^*=1 
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(a)w=sinjt 

{b)du =cosxdx 


(u+iKuHTfl)' 




(6) Jwxnb+ u* = lA* + J^* 


(C) 1 - A + fl “ +c 

; (u+l)(u 2 -u +1) M+l M J _ H+ 1 


^ («+!)(« 2 -u +1) 


= a(k ; -m +0+^l+O(«±!) 
(«+!)(« -u +l ) 


(£) l=A(u 2 -u +l)+(flu+C)(«+l) 

(F) 1-AO+l+l) ,«=-! -A =4 

3 . i-JiM*}* 
Oi 

0= A+B 
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(E) 1 x=A(x+l) (x 2 +\)+B(xi+l)(x-i)+(Cx+D)(x+l){x-l) 


(F) -2=B(U\)(-l-l) , x =-l 


■■*= J 


2 = A(1 + 1)(1+1) , x=l 


•A = i 


0 = /i + #+C C — — 1 


0 !* X ^ »\ JuoAI 


0=A-B-D :.D - 0 


l jJ ^LJl AlUvJl JjJLkll SIjLmj 
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4 ^\f sccjc tanjc dx 
' sec 4 (jc)-l 
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[a) w=secjc 

(b) du = sec* tan x dx 
„\f du 




u«-l 

-: j>-iL 41 aj f jij ‘Uj 

(A) I («M)(« 2 +1) *H (u-\)(u+W-+\) dx 

(B) f 1 T du=\-^-Ju+\-^-.du+f^du 

J (u-l)(u+l)(« 2 +l) 'u-1 Jm+ 1 J « 2 +l 

(0—1 =-A_ + _B_+Cu+D 

K ’ iuA)(u+W+\) u - 1 m+1 « 2 + 1 

( %-l)(u+l)(u 2 +l) (u-l)(»+l)(« 2+1 ) 

(E) 1=A(m+1)(u 2 +1)+B(m 2 +1)(m- 1 ) + ( Cm+ ^ )(m+1)(M '' 

(F) 1= B(l + 1)(-1-1) ,« = -l-'' 5 = "4 

1=A(1 + 1)(1+1) , u = 1 A = J 


1 = A + C C = | 


(ji3 jiall ^ A lUxttll J j^JI ft! jLaaJ 


-]»+2 


Mf ^ = | f ■ -d--du+ f — 1 — 1- du 
(u+\)(u 2 -u +1) 3J«+1 u 2 —u +1 

=1 t/«=| f- -t~du~l f — 2 m^4_ </„ 

3 m+2 3 m 2 - m +i 3 m+2 6 u 2 - u +\ 

=| f </«+| f 1 

3 h+2 6 M _ u + j 6 tt 2 _ u + j 

Vu+2 6J m 2 _„ +1 6 J u 2_ u+ 1_1 +] 

= 3 , >-5^‘ , “ + 3f ( T^I74 J “ 

\6 V3 

ife du+ y-^~^r~Y~du 

°“-«+i d3\± u -±y+i 

i ln h +^ I ^ 2 -„ + j + Xtan -'(- I„-^ )+c 

= Iln | siru ^- iitj sin 2 W _ siw + , i tan ( , siiu _ _ l )+( 

v3 v3 V3 
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(u+l)(u J +l) ^ + 1 

(3) 1 B«_+c_ 

(U+1)(M>1) “+1 u : + l 

(4) L_ A (»^-H)+(B i^ +c)(m-i) 

(m+1)(u‘+1) (m + 1)(u : + 1) 

(5) 1 = A(u 2 + l) + (Bu +c)(u + i) 


(6) 1 = 2A=> A = ^ , u = — 1 


0 =A+B 


; ijfi jlall yi 2 CiXAx* *1 jb«*j 


. jjjSjUl ^ iilLJl JjUaJI J-* 4 ? 


1 = A + c .-.c = i 

JW 

n\f du =lf J-~du+l^r~- du 

( )) (u+D(u J +D 2Jm+1 “ +1 


2 J m + 1 2J » +1 


L -du 
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0=A+fl+C /. C=0 

^ AlUJ) i ^ij! il JL a, 

l=A-£-D .\Z)=-i 
2 

= jln|H-l[-lln|K+I|- jj tan-'(u)+c 
= 4 1 ¥“ l l _ 4 In i ljr+1 i !_ 2 tan " l ^ +c 
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t^Cll Vji 

u=e* 

du - e* dx — J jin Jjali3 jpj (B) 

LUiSJi^Ly t^duzze'dx , u=e l -^u*j«(C) 


j-+- 

« +« +H+1 


(\)j-—diL du 

U (tf+l)-K«+i) J («+i)(u J +l) 


Iflau { jL' L^jb 
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( E ) 1 =(Au + B)(u *+ 1 ) + (Cu +£>)(« H 4 ) 




A + C =0 — *{\) 

B + D = 0 — *{2) 
A + 4C = 0 — >(3) 
0 + 40 = 1 — *-(4) 


« J 0*4*4 JijUj 

i & JAju * 0*.W JL ni 

j^lS jkM ^ H »l jLuj 

jiill 4a1 LUI j jVvU C^Uju# e) jIujaj 


... A =0 (1) j .\C=0J* ^ (3) 0* (1) C> 

... 0 =_I ( 2 ) <> XA .-. 0 =i> ^ ^ * $ C>i 

^^(uhAXuhO^ "41^+4^ H2+1 

'12^* 3W 6J(|) 2 +1 3 

=-itan-'(^)+ilan''(M)+c 
o 2 3 

=-i-tan '(llnx)+4tan-'(ln.i:)+c 
i 6 2 3 




u=e J h>j^(E) 

= iln|e'|-ln|e 2, + l+Itan-‘(r) +c 

=Xjc— ln( «** +l)+--i-tan _l (e*) +c 
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I jc(ln 2 jc+1)(1d 2 jt+4) 
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u — In .r O^XA) 
= L fa — 1 (B) 

Jissli =Ldx . «-lnx -■j+XQ 


J(hh4)(«2+1) 


.* 4aj_JaJ1 j^uilb l^liJ fjL 


(A) ((«:+4)(«h1) du 

(C) 1 Am+B+Cu+O 
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(«h4)(kh1) (« ! +4)(h : +l) 
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